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1.0 INTRODUCTON

Under the Superfund Technical Assessment and Response Team 4 (START 4) Contract No. EP-S5-13-01,

U.S. Environmental Protection Agency (EPA) Region 5 tasked Tetra Tech, Inc. (Tetra Tech) to conduct a

screening assessment for vapor intrusion at the commercial building at 78 W. Chicago Street, Coldwater,

Michigan, as part of the Michigan Gas Utilities (MGU) site, located in Coldwater Michigan. A map

showing the location of the site is included in Figure 1, and the layout of the site is displayed in Figure 2

presented in Appendix A.

On May 14, 2014, Tetra Tech began the assessment by conducting indoor air quality monitoring using

handheld air monitoring instrumentation. On May 15 and 16, 2014, Tetra Tech collected sub-slab soil gas

and indoor and outdoor air samples from those locations where vapor intrusion was suspected based on

initial assessment results, and collected soil gas samples from locations behind the building.

Analytical results from the sampling event were compared to EPA Risk-Based Screening Levels (RSL)

for ambient air. Specifically, the results were compared to the EPA May 2014 RSL industrial and

residential air supporting tables with a carcinogenic target risk (TR) equal to a one-in-a-million (10-6)

individual excess cancer risk for carcinogens and a hazard quotient (HQ) of 1 for non-carcinogens

(TR=1E-6, HQ=0.1).

Analytical results for the soil gas samples were compared to the RSL divided by a factor of 10, based on

the EPA’s Vapor Intrusion Screening Level calculator (EPA 2014). The target soil gas concentration

corresponding to a chemical’s target indoor air concentration at the selected target cancer risk or hazard

quotient is calculated by dividing the indoor air concentration by the generic attenuation factor of 0.1.

Therefore the sub-slab soil gas screening values are 10 times higher than the indoor air and ambient air

RSLs due to the attenuation factor of 0.1. The calculated soil gas comparison values will be referenced as

screening levels (SL) throughout this document.

Bromodichloromethane, chloroform, and tetrachloroethene were detected in sub-slab samples at

concentrations exceeding the SLs for industrial soil gas. In addition, benzene was detected at

concentrations exceeding the SLs for residential soil gas at one location, and the ambient air RSL in the

outdoor air sample. Based on this information, Tetra Tech recommends that the data collected from this

sampling event be evaluated as part of a risk assessment to determine whether remediation will be

necessary.
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For detailed description of site background and previous assessment results, refer to Michigan Gas

Utilities Corporation Former Chicago Street MGP Remedial Investigation III Supplemental Report,

prepared by Pescador, LLC dated April 30, 2014 (Attachment A).

This trip report discusses the field investigation in Section 2.0, summarizes the findings and data

evaluation in Section 3.0, and presents conclusions and recommendations in Section 4.0. All references

cited in this report are listed after the text.

2.0 FIELD INVESTIGATION

This section summarizes the scope of work and describes the sampling activities conducted during the

vapor intrusion evaluation at the MGU site.

2.1 SCOPE OF WORK

Tetra Tech performed the following tasks during this assessment:

 Conducted written logbook documentation activities (included in Appendix B) in accordance
with Tetra Tech Standard Operating Procedure (SOP) No. 024, “Recording of Notes in Field
Logbook” (Tetra Tech 2008)

 Collected weather data prior to and during the monitoring activities, including temperature,
barometric pressure, precipitation, and predominant wind direction and average speed
(Appendix C)

 Prior to the air monitoring assessment, instructed the building owner to remove any possible
sources that may contain target compounds of interest, and provided boxes for these items, if
requested

 Conducted indoor ambient (background) air monitoring with direct-reading instruments to
determine benzene, oxygen, carbon dioxide, and total volatile organic compound (VOC)
concentrations, and flammable (explosive) limits of combustible gas in indoor air prior to
selection and installation of indoor sub-slab sampling ports

 Performed monitoring in accordance with direct reading instrument manufacturers specifications
and Tetra Tech SOP No. 003, “Organic Vapor Air Monitoring” (Tetra Tech 2009).

 Conducted indoor air quality monitoring in accordance Tetra Tech SOP No. 003, “Organic Vapor
Air Monitoring” (Tetra Tech 2009) using direct-reading instruments to determine whether
benzene, oxygen, carbon dioxide, and total VOC concentrations, and flammable (explosive)
limits of combustible gas were present inside the building’s basement. The assessment survey
focused on the area within the building’s basement that has the potential for gas accumulation
and/or preferential pathways of gas (in other words, in confined areas of basement and locations
noted by the property owner to have had notable odors).

Tetra Tech assigned identifiers for all monitoring locations according to the following naming

convention: MGU-AA-##, where
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 MGU = Site ID (i.e. Michigan Gas Utilities)

 AA = Matrix, indoor or outdoor ambient air (“OA” for outdoor ambient air [background], “IA”
for indoor ambient air, “SG” or “SV” for soil gas or soil vapor)

 ## = Station location (01, 02, 03, etc.)

The general location of the building that was subject to air monitoring is shown on Figure 2 in

Appendix A. The specific locations of the indoor air sampling and sub-slab gas sampling are shown on

Figure 3 in Appendix A. The specific locations of the outdoor air sampling and soil gas sampling are

shown on Figure 4 in Appendix A.

Tetra Tech used the following hand-held, direct-reading instruments to perform the assessment:

 Rae Systems UltraRAE 3000 with Benzene SEP tube (photoionization detector) for total VOC
screening and benzene.

 Rae Systems MultiRAE Pro (multiple gas meters with photoionization detector) for measuring
total VOCs, oxygen, % LEL (lower explosive limit), hydrogen sulfide, and carbon monoxide.

Field work was conducted in accordance with the Tetra Tech Abbreviated Sampling and Analysis Plan

(SAP) for the site and the contract Quality Assurance Project Plan (QAPP (Tetra Tech 2014a).

2.2 SAMPLING ACTIVITIES

This section describes sub-slab soil gas, indoor air, outdoor ambient air, and soil vapor gas sampling

conducted at the MGU site during the May 2014 sampling event.

2.2.1 Sub-Slab Soil Gas Sampling (MGU-SV-1, MGU-SV-2, MGU-SV-3, MGU-SV-4, MGU-SV-5)

Sub-slab soil gas samples were collected at the basement level of the building. A total of five sub-slab soil

gas samples were collected, including four samples and one duplicate sample. A summary of the samples

collected is presented in Table 1. Sub-slab gas samples were collected according to the SOPs included in

the Abbreviated SAP (Tetra Tech 2014b). Sub-slab gas sampling locations are shown on Figure 3.

For sample collection, Tetra Tech drilled holes through the basement slab of the structure to

approximately 3 inches below the slab in accordance with EPA Environmental Response Team (ERT)

SOP No. 2082, “Construction and Installation of Permanent Sub-Slab Soil Gas Wells” (EPA 2007a.

Tetra Tech personnel inserted a sub-slab soil gas sampling port, constructed of stainless-steel tubing and

Swagelok fittings and connectors, into each drilled hole and sealed the open area around the probe with

modeling clay and concrete. A cross-section diagram of the soil gas sampling probe was included in the

SOP.
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Prior to collecting soil gas samples, Tetra Tech personnel conducted a helium leak test on one sample port

and connective tubing to ensure that indoor air was not being drawn into the sample. The area

surrounding the sample port was covered and sealed with a plastic bucket and helium gas was injected

through and into the bucket via sample tubing until an elevated concentration of helium was reached. A

helium meter was used to measure the concentration of helium under and inside the bucket. A sub-slab air

sample was then drawn from the sample port into a Tedlar bag and analyzed with a portable helium

meter. The integrity of the sub-slab seal was confirmed if no helium was detected inside the Tedlar bag.

The results of the leak test indicated that no leaks were present.

Soil gas samples were collected in laboratory-supplied, pre-evacuated, 6-liter Summa canisters fitted with

flow regulators that were calibrated to collect an appropriate volume of soil gas or air over a 24-hour

period (approximately 3.2 milliliters per minute [mL/min]) in accordance with ERT SOP No. 1704,

“Summa Canister Sampling,” (EPA 1995). Tetra Tech recorded all sampling data—including Summa

canister and flow regulator identification numbers, starting and ending sampling dates and times, starting

and ending vacuums, and a sketch showing canister location within the residence—on air sampling data

sheets, which are included in Appendix D).

Sample labels and tags containing the unique sample identifier and date and time of sampling were

attached to each Summa canister following canister placement. Sampling data—including sample

analyses, station location, and sample collection start and stop times and dates—were recorded on

laboratory chain-of-custody forms. A copy of the sample chain-of-custody record is provided in Appendix

E. Sampling locations were photographed and documented during canister placement or retrieval to

record sampling conditions and locations. A copy of the photographic documentation log is provided in

Appendix F. The samples were submitted to an EPA-certified laboratory (Spectrum Analytical, Inc. in

Agawam, Massachusetts) for VOC analyses.

2.2.2 Indoor Air Sampling (MGU-IA-1, MGU-IA-2)

Tetra Tech collected two indoor air samples from the basement of the investigated structure concurrently

with the sub-slab samples. The locations of the indoor air samples are shown on Figure 3 presented in

Appendix A.

All indoor air samples were collected concurrently with the sub-slab soil gas sampling. The locations of

the indoor air samples were established during the sampling event based on visual observations of the

structure and input from the property owner. Indoor air samples were collected according to EPA Region
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5 Operating Procedure No. SESDPROC-303-R1, “Ambient Air Sampling” (EPA 2007b) and ERT SOP

No. 1704, “Summa Canister Sampling,” (EPA 1995).

Indoor air sampling activities were conducted in three steps: (1) conducting indoor air quality monitoring

with handheld air monitoring instruments; (2) placing Summa canisters inside and outside the structure;

and (3) retrieving the Summa canisters from the structure.

Tetra Tech placed two 6-liter Summa canisters (one sample and one duplicate sample) affixed with a

pressure regulator and 24-hour continuous-flow orifice on the Summa canisters in the basement of the

structure.

Samples were collected in laboratory-supplied, pre-evacuated, 6-liter Summa canisters fitted with flow

regulators that were calibrated to collect soil gas/air over a 24-hour period (approximately 3.2 mL/min) in

accordance with ERT SOP No. 1704, “Summa Canister Sampling,” (EPA 1995). Sampling data—

including Summa canister and flow regulator identification numbers, starting and ending sample dates

and times, starting and ending vacuums, and a sketch showing canister location within the structure—

were recorded on an air sampling data sheet, which is included in Appendix D.

Sample labels and tags containing the unique sample identifier and date and time of sampling were

attached to each Summa canister following canister placement. Sampling data—including sample

analyses, station location, sample collection start and stop times and dates—were recorded on laboratory

chain-of-custody forms. A copy of the laboratory chain-of-custody record is provided in Appendix E.

Sampling locations were photographed and documented during canister placement or retrieval to record

sampling conditions and locations. A copy of the photographic documentation log is provided in

Appendix F. The samples were submitted to an EPA-certified laboratory (Spectrum Analytical, Inc.,

Agawam, Massachusetts) for VOC analyses.

2.2.3 Ambient Outdoor Air Sampling (MGU-OA-1)

Tetra Tech collected one outdoor air sample to characterize ambient outdoor air quality conditions. The

ambient outdoor air sample was collected concurrently with the indoor air samples. The location of the

outdoor air sample is shown on Figure 4 in Appendix A. The location of the outdoor air sample was

determined at the time of the sampling event and did not exceed a distance of 25 feet from the building

footprint. The outdoor air sample was collected according to EPA Region 5 Operating Procedure No.

SESDPROC-303-R1, “Ambient Air Sampling” (EPA 2007b) and ERT SOP No. 1704, “Summa Canister

Sampling,” (EPA 1995).
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Tetra Tech recorded weather data—including wind speed and direction, barometric pressure, and

temperature—during the timeframes of the sampling events, based on information collected from an

Internet weather service, Weather Underground (www.wunderground.com). Weather information is

included in Appendix C.

Samples were collected in laboratory-supplied, pre-evacuated, Summa canisters fitted with flow

regulators that were calibrated to collect soil gas/air over a 24-hour period (approximately 3.2 mL/min) in

accordance with ERT SOP No. 1704, “Summa Canister Sampling,” (EPA 1995).

Sample labels and tags containing the unique sample identifier and date and time of sampling were

attached to each Summa canister following canister placement. Tetra Tech recorded sampling data—

including sample analyses, station location, sample collection start and stop times and dates--on chain-of-

custody forms. A copy of the laboratory chain-of-custody record is provided in Appendix E. Sampling

locations were photographed and documented during canister placement or retrieval to record sampling

conditions and locations. A copy of the photographic documentation log is provided in Appendix F. The

samples were submitted to an EPA-certified laboratory (Spectrum Analytical, Inc., Agawam,

Massachusetts) for VOC analyses.

2.2.4 Outdoor Soil Gas Sampling (MGU-SG-1, MGU-SG-2, MGU-SG-3)

Tetra Tech collected three outdoor soil gas samples to characterize the soil gas conditions surrounding the

property. Soil gas sampling locations are shown on Figure 4 in Appendix A. Sampling locations were

determined at the time of the sampling event. The samples were collected according to EPA Region 5

EPA ERT SOP No. 2042, “Soil Gas Sampling” (EPA 2007c), and ERT SOP No. 2102, “Tedlar Bag

Sampling,” (EPA 1995a).

Tetra Tech recorded weather data—including wind speed and direction, barometric pressure, and

temperature—during the timeframes of the sampling events, based on information collected from an

Internet weather service, Weather Underground (www.wunderground.com). Weather information is

included in Appendix C.

Samples were collected in Tedlar bags using a vacuum pump from sampling points installed to

approximately 4 feet below ground surface (bgs) using an AMS soil gas sampling point. Samples were

collected in accordance with ERT SOP No. 2102, “Tedlar Bag Sampling” (EPA 1995b).

Sample labels containing the unique sample identifier and date and time of sampling were attached to

each Tedlar bag following sample collection. Sampling data—including sample analyses, station location,
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sample collection times and dates—were recorded on chain-of-custody forms. A copy of the laboratory

chain-of-custody record is provided in Appendix E. Sampling locations were photographed and

documented during sample collection to record sampling conditions and locations. A copy of the

photographic documentation log is provided in Appendix F. The samples were submitted to an EPA-

certified laboratory (Spectrum Analytical, Inc., Agawam, Massachusetts) for VOC analyses.

3.0 FINDINGS AND DATA EVALUATION

Table 2 summarizes the data obtained with the direct-reading instruments used at the subject property

during assessment activities. Tetra Tech personnel manually recorded these data on a field data sheet or

the field logbook (Appendix A).

Indoor air monitoring data were compared against screening concentrations (i.e., action levels) that were

established for each of the monitoring parameters. Any indoor air contaminant level higher than its

corresponding screening concentration indicated a potential for vapor intrusion, unless another source of

vapors could be identified, such as gas leaks, household cleaning products, paints, or varnishes.

All of the data were taken into consideration for determining the potential for vapor intrusion; however,

this investigation was focused on VOCs because of the history of the MGU site. Therefore, if any gases

are migrating into the structure, VOCs would be most likely detected.

As shown in Table 2, the readings taken at basement level showed low levels of VOCs. Of all the

screened parameters, only concentrations of total VOCs were detected, ranging from 0 to 160 parts per

billion (ppb) in the ambient air, and 0 to 280 ppb below the slab. Based on this information, there does

not appear to be a describable correlation between the sub-slab readings and the ambient air.

Table 3 presents a summary of the VOCs detected in the sub-slab soil gas, outdoor soil gas, and indoor

and outdoor ambient air samples. The results are depicted graphically from the sampling locations on

Figures 5 and 6 in Appendix A. The laboratory analytical data and validation reports for the samples

collected during this assessment are provided in Attachment B. A total of 22 VOCs were detected in the

11 samples analyzed. The highest number of different VOCs was detected in sample MGU-SV-3;

however, not all of the VOCs were detected in the corresponding duplicate sample (MGU-SV-2). The

average number of different VOCs detected in other samples collected at this property was 11 VOCs per

sample. Tetra Tech compared the concentrations of the VOCs detected in the sub-slab soil gas samples

and indoor ambient air samples against the corresponding EPA screening levels for each compound.

VOCs with concentrations that exceeded their respective SL or RSL were shaded in Table 3.
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A total of 22 different VOCs were detected in the five sub-slab soil gas samples. Eight of the 22 VOCs

(acetone, Freon 12, Freon 11, ethanol, 1,1,1-trichloroethane, benzene, methylene chloride, and

tetrachloroethene) were detected in three sub-slab samples; MG-SV-1, MG-SV-3 (duplicate of MG-SV-

4), and MG-SV-5. Two of these eight compounds (benzene and tetrachloroethene) were detected at

concentrations above their respective SLs. Sub-slab samples MGU-SV-1 and MGU-SV-5 had three

different VOCs (chloroform, bromodichloromethane, and tetrachlorethene) exceeding their respective

industrial SL values. Sample MGU-SV-3 had two different VOCs (benzene and tetrachloroethene)

detected in excess of their respective residential SL (benzene) and industrial SL (tetrachloroethene).

Four different VOCs (acetone, ethanol, methylene chloride, and hexane) were detected in both indoor

ambient air samples. None of the VOCs was detected above the RSL value.

Ten different VOCs were detected in the outdoor ambient air sample. One of the ten VOCs (benzene) was

detected at a concentration exceeding its respective RSL of 0.36 micrograms per cubic meter (µg/m3) for

residential air. However, benzene did not exceed the RSL for industrial air (1.6 µg/m3), detected at

concentration of 0.41 µg/m3.

Eight different VOCs were detected in each of the three soil gas samples (MGU-SG-1, MGU-SG-2, and

MGU-SG-3), with acetone, chloromethane, ethanol, methylene chloride, isopropyl alcohol, and toluene

detected in all three samples; and Freon 12 and hexane detected in specific samples only (Freon 12 in

MGU-SG-1 and hexane in MGU-SG-2 and MGU-SG-3). None of the VOCs was detected above the SL

value.

It should be noted that a set of duplicate samples for soil vapor (MGU-SV-2 and MGU-SV-3) and soil gas

(MGU-SG-1 and MGU-SG-2) were taken during the investigation. Some deviations appeared in the

analytical results between the duplicate samples, primarily a difference in which compounds were

detected in each sample. However, results for the same compound detected in the duplicate samples were

similar.
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4.0 CONCLUSION AND RECOMMENDATIONS

Based on analytical results and the risk assessment conducted for the subject property, it appears that

vapor intrusion from VOCs may be occurring. Of the compounds detected below the slab, only methylene

chloride, acetone, and ethanol were detected in the ambient air. Although levels of acetone and ethanol

may be contributed to the laboratory that analyzed the samples, as they are common laboratory

contaminants, there is also potential for these VOCs to be entering the structure.

The analytical results indicate a wide variety of potential contaminants. However, the contaminants

detected in excess of the RSLs and SLs are not consistent with the former site use as a manufactured gas

plant (MGP). In particular, tetrachloroethene (the highest-detected concentration of any compounds

found in the samples collected) is typically a dry cleaner contaminant. While some potential MGP

contaminants like benzene and toluene were detected, gasoline contaminants were also detected in the

results, which would indicate that the benzene and toluene could be attributed to the MGP site or a

gasoline release. Freon in multiple forms was detected throughout the site, the source of which is difficult

to determine. Vapor intrusion is a potential cause of concern at the site, based on the indoor air and air

monitoring readings. The array of contaminants detected makes it difficult to determine the source.

Based on the results, Tetra Tech recommends that a risk assessment be performed on the results to

determine whether vapor mitigation is necessary in the structure. Based on the screening levels, a vapor

mitigation system (such as a slab depressurization system) and repairs to remove cracks in the walls and

floor may be necessary.
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TABLES

1 – SAMPLE SUMMARY
2 – AIR MONITORING SUMMARY
3 – SUMMARY OF VOCS DETECTED IN SOIL GAS AND

AMBIENT AIR SAMPLES



TABLE 1 - SAMPLE SUMMARY

Inside Outside Inside Outside

(in. Hg) (in. Hg) (°F) (°F) (°F) (°F)

MGU-IA-1 Indoor AA 0280 2864 5/15/2014 10:24 5/16/2014 09:07 -28.5 0 66 48 57 39

MGU-IA-2 Indoor AA 0274 2975 5/15/2014 10:18 5/16/2014 09:04 -28 0 66 48 57 39

MGU-OA-1 Outdoor AA 0207 2889 5/15/2014 10:34 5/16/2014 08:51 -28 -2 N/A 48 N/A 39

MGU-SV-1 Indoor SV 0675 2983 5/15/2014 10:18 5/16/2014 09:04 -27 -1 66 48 57 39

MGU-SV-2 Indoor SV 0488 2841 5/15/2014 10:20 5/16/2014 09:09 -29 -0.5 66 48 57 39 Duplicate SV-3

MGU-SV-3 Indoor SV 4626 2999 5/15/2014 10:21 5/16/2014 09:10 -31 -11.5 66 48 57 39 Duplicate SV-2

MGU-SV-4 Indoor SV 0241 2968 5/15/2014 10:22 5/16/2014 09:50 -31 -22 66 48 57 39

MGU-SV-5 Indoor SV 0666 2960 5/15/2014 10:25 5/16/2014 09:07 -27.5 -1 66 48 57 39

MGU-SG-1 Outdoor SG 5/16/2014 13:18 --- --- --- --- --- 39 --- 39 Duplicate SG-2, Sample Depth 4' bgs

MGU-SG-2 Outdoor SG 5/16/2014 13:21 --- --- --- --- --- 39 --- 39 Duplicate SG-1, Sample Depth 4' bgs

MGU-SG-3 Outdoor SG 5/16/2014 13:45 --- --- --- --- --- 39 --- 39 Sample Depth 4' bgs

NOTES:

AA Ambient Air

SG Soil Gas

SV Soil Vapor

Tedlar Bags

Tedlar Bags

Tedlar Bags

Start Temp End Temp

Comments

End

Vacuum

Start

Vacuum

Sample ID End TimeEnd DateStart TimeStart Date

Regulator

No.

Canister

No.MatrixLocation



TABLE 2 - AIR MONITORING SUMMARY -MAY 14, 2014

UltraRAE 3000

OXY CO VOC LEL H2S Benzene

(%) (ppm) (ppb) (%) (ppm) (ppb)

16:08 Bottom of stairs 20.9 0 140 0 0 0 Bottom of Stairs

16:09 Bathroom 20.9 0 140 0 0 0 Basement Bathroom

16:13 Basement 20.9 0 160 0 0 0 Wine Cellar

16:15 Basement 20.9 0 90 0 0 0 Pipe Room

16:18 Basement 20.9 0 30 0 0 0 Utilities Room

16:20 Basement 20.9 0 10 0 0 0 Workshop - NE Corner

16:22 Basement 20.9 0 20 0 0 0 Workshop - SE Corner

16:24 Basement 20.9 0 10 0 0 0 Workshop - SW Corner

16:26 Basement 20.9 0 0 0 0 0 Living Room - SE Corner

16:28 Basement 20.9 0 0 0 0 0 Canning Room - SW Corner

18:00 Basement 20.9 0 280 0 0 --- Pipe Room - Inside Drilled Sample Borehole

18:15 Basement 20.9 0 0 0 0 --- Wine cellar - Inside Borehole

18:30 Basement 20.9 0 60 0 0 --- Canning Room - Inside Borehole

18:42 Basement 20.5 0 0 0 0 --- Living Room - SE Corner - Inside Borehole

NOTES:

OXY Oxygen

CO Carbon Monoxide

VOC Volatile Organic Compounds

LEL Lower Explosive Limt

H2S Hydrogen Disulfide

MultiRAE Pro

Comments - Locations Depicted on Figures 3 and

4LocationTime



TABLE 3 – SUMMARY OF VOCS DETECTED IN SOIL GAS AND AMBIENT AIR SAMPLES

MGU-IA-1 MGU-IA-2 MGU-OA-1 MGU-SG-1 MGU-SG-2 MGU-SG-3 MGU-SV-1 MGU-SV-2 MGU-SV-3 MGU-SV-4 MGU-SV-5

indoor ambient air indoor ambient air indoor/ambient air soil gas soil gas soil gas soil gas soil gas soil gas soil gas soil gas

ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3 ug/m3

Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc. Spectrum Analytical, Inc.

5/16/2014 5/16/2014 5/16/2014 5/15/2014 5/15/2014 5/15/2014 5/16/2014 5/16/2014 5/16/2014 5/16/2014 5/16/2014

9:07 9:04 8:51 13:18 13:22 13:45 9:04 9:09 9:10 9:50 9:07

5 5

MGU-SG-2 MGU-SG-1 MGU-SV-3 MGU-SV-2

Compound CAS # Key Soil Gas Res. Air Soil Gas Ind. Air

Propene 115-07-1 n 3100 310 13000 1300 32.53 8.31

Dichlorodifluoromethane (Freon12) 75-71-8 n 100 10 440 44 2.97 2.47 3.16 2.87 3.12 1.19 2.87

Chloromethane 74-87-3 n 94 9.4 390 39 1.57 1.38 1.36

1,2-Dichlorotetrafluoroethane (Freon 114) 76-14-2

Vinyl chloride 75-01-4 c 1.7 0.17 28 2.8

1,3-Butadiene 106-99-0 c 0.94 0.094 4.1 0.41

Bromomethane 74-83-9 n 5.2 0.52 22 2.2

Chloroethane 75-00-3 10000 1000 44000 4400

Acetone 67-64-1 n 32000 3200 140000 14000 52.75 D 36.83 D 10.48 16.97 20.58 19.60 43.01 38.73 43.01 7.03 12.02

Trichlorofluoromethane (Freon 11) 75-69-4 n 730 73 3100 310 1.35 1.40 1.46 1.69 0.73 1.40

Ethanol 64-17-5 43.74 D 44.12 D 5.77 14.99 17.04 28.09 20.17 12.37 15.95 13.05 16.59

Acrylonitrile 107-13-1 c 0.41 0.041 1.8 0.18

1,1-Dichloroethene 75-35-4 n 210 21 880 88

Methylene chloride 75-09-2 n 630 63 2600 260 34.72 D 36.11 D 0.69 1.74 5.31 8.75 1.28 0.66 0.73 5.80 0.59

1,1,2-Trichlorotrifluoroethane (Freon 113) 76-13-1 n 31000 3100 130000 13000

Carbon disulfide 75-15-0 n 730 73 3100 310 1.68 2.24

trans-1,2-Dichloroethene 156-60-5 n 63 6.3 260 26

1,1-Dichloroethane 75-34-3 c 18 1.8 77 7.7

Methyl tert-butyl ether 1634-04-4 c 110 11 470 47

Isopropyl alcohol 67-63-0 n 7300 730 31000 3100 1.33 3.80 3.71 4.91 69.94 4.37 3.48 3.51

2-Butanone (MEK) 78-93-3 n 5200 520 22000 2200 1.15 3.04 3.86 9.85 2.65

cis-1,2-Dichloroethene 156-59-2

Hexane 110-54-3 n 730 73 3100 310 11.99 D 13.4 D 1.76 1.87 2.64 4.30 1.90 1.87

Ethyl acetate 141-78-6 n 73 7.3 310 31 5.19 10.20 14.02 10.92

Chloroform 67-66-3 c 1.2 0.12 5.3 0.53 18.79 0.58 38.99

Tetrahydrofuran 109-99-9 n 2100 210 8800 880

1,2-Dichloroethane 107-06-2 c 1.1 0.11 4.7 0.47

1,1,1-Trichloroethane 71-55-6 n 5200 520 22000 2200 1.91 1.31 2.07 0.55 1.58

Benzene 71-43-2 c 3.6 0.36 16 1.6 0.41 0.89 0.61 5.77 0.61 0.38

Carbon tetrachloride 56-23-5 c 4.7 0.47 20 2 0.94 2.01

Cyclohexane 110-82-7 n 6300 630 26000 2600 1.17 2.51

1,2-Dichloropropane 78-87-5 c 2.8 0.28 12 1.2

Bromodichloromethane 75-27-4 c 0.76 0.076 3.3 0.33 10.52 24.12

Trichloroethene 79-01-6 n 2.1 0.21 8.8 0.88

1,4-Dioxane 123-91-1 c 5.6 0.56 25 2.5 2.88

n-Heptane 142-82-5 3.65

4-Methyl-2-pentanone (MIBK) 108-10-1 n 3100 310 13000 1300 1.64

cis-1,3-Dichloropropene 10061-01-5 c 7 0.7 31 3.1

trans-1,3-Dichloropropene 10061-02-6 c 7 0.7 31 3.1

1,1,2-Trichloroethane 79-00-5 n 0.21 0.021 0.88 0.088

Toluene 108-88-3 n 5200 520 22000 2200 0.64 3.95 3.50 4.03 2.26 18.78 2.11 1.28

2-Hexanone (MBK) 591-78-6 n 31 3.1 130 13

Dibromochloromethane 124-48-1 c 1 0.1 4.5 0.45

1,2-Dibromoethane (EDB) 106-93-4 c 0.047 0.0047 0.2 0.02

Tetrachloroethene 127-18-4 n 42 4.2 180 18 230.56 D 8.82 309.90 1.83 233.27 D

Chlorobenzene 108-90-7 n 52 5.2 220 22

1,1,1,2-Tetrachloroethane 630-20-6 c 3.8 0.38 17 1.7

Ethylbenzene 100-41-4 c 11 1.1 49 4.9 0.52 5.33

m,p-Xylene 179601-23-1 n 100 10 440 44 1.65 9.80

Bromoform 75-25-2 c 26 2.6 110 11

Styrene 100-42-5 n 1000 100 4400 440

o-Xylene 95-47-6 n 100 10 440 44 0.56 3.47

1,1,2,2-Tetrachloroethane 79-34-5 c 4.8 0.48 18 1.8

Isopropylbenzene 98-82-8 n 420 42 1800 180 0.59

1,3,5-Trimethylbenzene 108-67-8

4-Ethyltoluene 622-96-8

1,2,4-Trimethylbenzene 95-63-6 n 7.3 0.73 31 3.1 0.84 0.59

Naphthalene 91-20-3 c 0.83 0.083 3.6 0.36

1,3-Dichlorobenzene 541-73-1

Benzyl chloride 100-44-7 c 0.57 0.057 2.5 0.25

1,4-Dichlorobenzene 106-46-7 c 2.6 0.26 11 1.1

sec-Butylbenzene 135-98-8

4-Isopropyltoluene 99-87-6

1,2-Dichlorobenzene 95-50-1 n 210 21 880 88

n-Butylbenzene 104-51-8

1,2,4-Trichlorobenzene 120-82-1 n 2.1 0.21 8.8 0.88

Hexachlorobutadiene 87-68-3 c 1.3 0.13 5.6 0.56

Total VOCs

# of different VOCs detected in sample 4 4 10 7 7 7 21 13 22 12 16

Notes:

c = carcinogen

n = non-carcinogen

TIC = tentitively identified compound

D = diluted sample

Color indicates highest RSL exceeded for appropriate matrix

270 conc exceeds EPA screening level for resident soil gas (May 2014)

0.72 conc exceeds EPA RSL for resident air (May 2014)

270 conc exceeds EPA screening level for industrial soil gas (May 2014)

0.72 conc exceeds EPA RSL for industrial air (May 2014)

RSLs for carcinogens are calculated at 1E-06 risk and RSLs for non-carcinogens are adjusted to HI of 0.1

The sub-slab soil gas screening values are 10 times higher than the indoor air and ambient air RSLs due to the attenuation factor of 0.1.

US EPA Regional Screening

Level (RSL) Industrial Air

Supporting Table (TR=1E-6,

HQ=0.1) May 2014

 (μg/m3)

Dilution:

Duplicate:

US EPA Regional Screening

Level (RSL) Resident Air

Supporting Table (TR=1E-6,

HQ=0.1) May 2014

 (μg/m3)

Sample Number :

Resident Address:

Matrix :

Units :

Laboratory

Case #:

SDG:

Sample Date:

Sample Time:



APPENDIX A

FIGURES

1 – SITE LOCATION MAP
2 – SITE LAYOUT MAP
3 – SAMPLING LOCATION MAP (INDOOR)
4 – SAMPLING LOCATION MAP (OUTDOOR)
5 – ANALYTICAL RESULTS MAP (INDOOR)
6 – ANALYTICAL RESULTS MAP (OUTDOOR)



FIGURE 1
SITE LOCATION MAP

MICHIGAN GAS UTILITIES 
78 WEST CHICAGO STREET

COLDWATER, BRANCH COUNTY, MICHIGAN

SOURCE:  MODIFIED FROM USGS, COLDWATER WEST 7.5- MINUTE 
(1:24,000 SCALE) TOPOGRAPHIC MAP, 1979 (PHOTO REVISED FROM 1961).
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FIGURE 2
SITE LAYOUT MAP

MICHIGAN GAS UTILITIES 
78 WEST CHICAGO STREET

COLDWATER, BRANCH COUNTY, MICHIGAN

SOURCE:  MODIFIED FROM BING MAPS HYBRID, 2012.
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FIGURE 3
SAMPLE LOCATION MAP (INDOOR)

MICHIGAN GAS UTILITIES 
78 WEST CHICAGO STREET

COLDWATER, BRANCH COUNTY, MICHIGAN
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NOTE: BUILDING/ROOM DIMENSIONS ARE APPROXIMATE. 
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FIGURE 4
SAMPLE LOCATION MAP (OUTDOOR)

MICHIGAN GAS UTILITIES 
78 WEST CHICAGO STREET

COLDWATER, BRANCH COUNTY, MICHIGAN

SOURCE:  MODIFIED FROM BING MAPS HYBRID, 2012.
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FIGURE 5
ANALYTICAL RESULTS MAP (INDOOR)

MICHIGAN GAS UTILITIES 
78 WEST CHICAGO STREET

COLDWATER, BRANCH COUNTY, MICHIGAN

LEGEND

Da
te 

Sa
ve

d: 
6/4

/20
14

 1:
12

:43
 PM

 U
se

r: m
att

.vi
llic

an
a P

ath
: C

:\U
se

rs\
ma

tt.v
illic

an
a\D

oc
um

en
ts\

GI
S\S

TA
RT

\Ke
vin

\M
ich

iga
n G

as
 U

tilit
ies

\M
ich

iga
nG

as
Ut

iliti
es

_5
.m

xd

¬
0 157.5

Feet

D

BATHROOM

WORKSHOP

WINE
CLOSET

Ambient Air Sample
Soil Gas Sample

BASEMENT

NOTE: BUILDING/ROOM DIMENSIONS ARE APPROXIMATE. 
ALL RESULTS ARE PRESENTED IN MICROGRAMS PER CUBIC
METER.

TABLES

Acetone 52.75 D
Ethanol 43.74 D
Methylene chloride 34.72 D
Hexane 11.99 D

MGU-IA-1
Acetone 36.83 D
Ethanol 44.12 D
Methylene chloride 36.11 D
Hexane 13.4 D

MGU-IA-2

Propene 8.31
Dichlorodifluoromethane (Freon12) 1.19
Acetone 7.03
Trichlorofluoromethane (Freon 11) 0.73
Ethanol 13.05
Methylene chloride 5.8
Hexane 1.9
Ethyl acetate 14.02
1,1,1-Trichloroethane 0.55
Benzene 0.61
Toluene 2.11
Tetrachloroethene 1.83

MGU-SV-4

Dichlorodifluoromethane (Freon12) 2.87
Acetone 38.73
Trichlorofluoromethane (Freon 11) 1.46
Ethanol 12.37
Methylene chloride 0.66
Carbon disulfide 1.68
Isopropyl alcohol 4.37
2-Butanone (MEK) 3.86
Chloroform 0.58
1,1,1-Trichloroethane 1.31
Benzene 0.61
Cyclohexane 1.17
Tetrachloroethene 8.82

MGU-SV-2

Dichlorodifluoromethane (Freon12) 3.16
Acetone 43.01
Trichlorofluoromethane (Freon 11) 1.4
Ethanol 20.17
Methylene chloride 1.28
Isopropyl alcohol 69.94
2-Butanone (MEK) 3.04
Hexane 2.64
Ethyl acetate 10.2
Chloroform 18.79
1,1,1-Trichloroethane 1.91
Benzene 0.89
Carbon tetrachloride 0.94
Bromodichloromethane 10.52
1,4-Dioxane 2.88
Toluene 2.26
Tetrachloroethene 230.56 D
Ethylbenzene 0.52
m,p-Xylene 1.65
o-Xylene 0.56
1,2,4-Trimethylbenzene 0.84

MGU-SV-1

Propene 32.53
Dichlorodifluoromethane (Freon12) 3.12
Acetone 43.01
Trichlorofluoromethane (Freon 11) 1.69
Ethanol 15.95
Methylene chloride 0.73
Carbon disulfide 2.24
Isopropyl alcohol 3.48
2-Butanone (MEK) 9.85
Hexane 4.3
1,1,1-Trichloroethane 2.07
Benzene 5.77
Cyclohexane 2.51
n-Heptane 3.65
4-Methyl-2-pentanone (MIBK) 1.64
Toluene 18.78
Tetrachloroethene 309.9
Ethylbenzene 5.33
m,p-Xylene 9.8
o-Xylene 3.47
Isopropylbenzene 0.59
1,2,4-Trimethylbenzene 0.59

MGU-SV-3

Dichlorodifluoromethane (Freon12) 2.87
Acetone 12.02
Trichlorofluoromethane (Freon 11) 1.4
Ethanol 16.59
Methylene chloride 0.59
Isopropyl alcohol 3.51
2-Butanone (MEK) 2.65
Hexane 1.87
Ethyl acetate 10.92
Chloroform 38.99
1,1,1-Trichloroethane 1.58
Benzene 0.38
Carbon tetrachloride 2.01
Bromodichloromethane 24.12
Toluene 1.28
Tetrachloroethene 233.27 D

MGU-SV-5

160 Concentration exceeds EPA SL for resident soil gas (Source: EPA
RSL Resident Air Supporting Table [TR=1E06, HQ=0.1]) May 2014.
Diluted Sample



FIGURE 6
ANALYTICAL RESULTS MAP (OUTDOOR)

MICHIGAN GAS UTILITIES 
78 WEST CHICAGO STREET

COLDWATER, BRANCH COUNTY, MICHIGAN

SOURCE:  MODIFIED FROM BING MAPS HYBRID, 2012.
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Ambient Air Sample

Soil Gas Sample

Dichlorodifluoromethane (Freon12) 2.97
Acetone 10.48
Trichlorofluoromethane (Freon 11) 1.35
Ethanol 5.77
Methylene chloride 0.69
Isopropyl alcohol 1.33
2-Butanone (MEK) 1.15
Ethyl acetate 5.19
Benzene 0.41
Toluene 0.64

MGU-OA-1

Dichlorodifluoromethane (Freon12) 2.47
Chloromethane 1.57
Acetone 16.97
Ethanol 14.99
Methylene chloride 1.74
Isopropyl alcohol 3.8
Toluene 3.95

MGU-SG-1

Chloromethane 1.38
Acetone 20.58
Ethanol 17.04
Methylene chloride 5.31
Isopropyl alcohol 3.71
Hexane 1.76
Toluene 3.5

MGU-SG-2

Chloromethane 1.36
Acetone 19.6
Ethanol 28.09
Methylene chloride 8.75
Isopropyl alcohol 4.91
Hexane 1.87
Toluene 4.03

MGU-SG-3

NOTE: ALL RESULTS ARE PRESENTED IN MICROGRAMS PER CUBIC METER.



APPENDIX B

FIELD LOGBOOK NOTES

























APPENDIX C

WEATHER DATA



Source: Weather Underground www.wunderground.com

Tuesday, May 13, 2014
Daily Weather History Graph



Source: Weather Underground www.wunderground.com

Wednesday, May 14, 2014
Daily Weather History Graph



Source: Weather Underground www.wunderground.com

Thursday, May 15, 2014
Daily Weather History Graph



Source: Weather Underground www.wunderground.com

Friday, May 16, 2014
Daily Weather History Graph



APPENDIX D

FIELD DATA SHEETS





















APPENDIX E

SAMPLE CHAIN-OF-CUSTODY RECORD
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APPENDIX F

PHOTOGRAPHIC DOCUMENTATION LOG



Photographic Documentation
Client: U.S. EPA Region 5
Site Name: Michigan Gas Utilities
Location: 78 W. Chicago St., Coldwater, MI
Date: May 14 and 15, 2014

Prepared by: Tetra Tech, Inc.
Photographer: Vadim Petrov
TDD Number: S05-0001-1405-006

1

Photograph No. 2

Photograph Date: 5/15/14

Photograph Time: 7:52

Description: Photo showing the
rear of the property.

Photograph No. 1

Photograph Date: 5/14/15

Photograph Time: 7:53

Description: Photo showing the
front view of the property.



Photographic Documentation
Client: U.S. EPA Region 5
Site Name: Michigan Gas Utilities
Location: 78 W. Chicago St., Coldwater, MI
Date: May 14 and 15, 2014

Prepared by: Tetra Tech, Inc.
Photographer: Vadim Petrov
TDD Number: S05-0001-1405-006

2

Photograph No. 4

Photograph Date: 5/14/14

Photograph Time: 18:04

Description: Photo shows a view
of completed sampling port in
pipe room (Sample Location
MGU-SV-4).

Photograph No. 3

Photograph Date: 5/14/14

Photograph Time: 17:53

Description: Photo shows
installation of a sub-slab sampling
port in pipe room.



Photographic Documentation
Client: U.S. EPA Region 5
Site Name: Michigan Gas Utilities
Location: 78 W. Chicago St., Coldwater, MI
Date: May 14 and 15, 2014

Prepared by: Tetra Tech, Inc.
Photographer: Vadim Petrov
TDD Number: S05-0001-1405-006

3

Photograph No. 6

Photograph Date: 5/15/14

Photograph Time: 9:46

Description: Photo shows a view
of completed sampling port
installed in wine room (Sample
ID MGU-SV-2 and MGU-SV-3
[duplicate pair]).

Photograph No. 5

Photograph Date: 5/14/14

Photograph Time: 18:42

Description: Photo shows Tetra
Tech personnel collecting air
quality readings from a sampling
port installed in southeast corner
of the basement (Sample Location
MGU-SV-5).



Photographic Documentation
Client: U.S. EPA Region 5
Site Name: Michigan Gas Utilities
Location: 78 W. Chicago St., Coldwater, MI
Date: May 14 and 15, 2014

Prepared by: Tetra Tech, Inc.
Photographer: Vadim Petrov
TDD Number: S05-0001-1405-006

4

Photograph No. 8

Photograph Date: 5/15/14

Photograph Time: 10:26

Description: Photo shows two
Summa canisters placed in
southeast corner of the basement
to collect samples of indoor
ambient air (Sample ID MGU-IA-
1) and sub-slab soil vapor
(Sample ID MGU-SV-5).

Photograph No. 7

Photograph Date: 5/15/14

Photograph Time: 9:52

Description: Photo shows Tetra
Tech personnel performing pre-
sampling helium leak test on a
sampling port installed in wine
room (Sample ID MGU-SV-2 and
MGU-SV-3 [duplicate pair]).



Photographic Documentation
Client: U.S. EPA Region 5
Site Name: Michigan Gas Utilities
Location: 78 W. Chicago St., Coldwater, MI
Date: May 14 and 15, 2014

Prepared by: Tetra Tech, Inc.
Photographer: Vadim Petrov
TDD Number: S05-0001-1405-006

5

Photograph No. 10

Photograph Date: 5/15/14

Photograph Time: 10:27

Description: Photo show two
collocated Summa canisters
placed in wine room to collect
samples of sub-slab soil vapor
(Sample ID MGU-SV-2 and
MGU-SV-3 [duplicate pair]).

Photograph No. 9

Photograph Date: 5/15/14

Photograph Time: 10:26

Description: Photo shows a
Summa canister placed in pipe
room to collect a sample of sub-
slab soil vapor (Sample Location
MGU-SV-4).



Photographic Documentation
Client: U.S. EPA Region 5
Site Name: Michigan Gas Utilities
Location: 78 W. Chicago St., Coldwater, MI
Date: May 14 and 15, 2014

Prepared by: Tetra Tech, Inc.
Photographer: Vadim Petrov
TDD Number: S05-0001-1405-006

6

Photograph No. 12

Photograph Date: 5/15/14

Photograph Time: 10:27

Description: Photo shows a
Summa canister placed on a table
in the west room of the basement
to collect a sample of sub-slab
soil vapor (Sample Location
MGU-IA-2).

Photograph No. 11

Photograph Date: 5/15/14

Photograph Time: 10:27

Description: Photo shows a
Summa canister placed along the
west wall of basement to collect a
sample of sub-slab soil vapor
(Sample Location MGU-SV-1).



Photographic Documentation
Client: U.S. EPA Region 5
Site Name: Michigan Gas Utilities
Location: 78 W. Chicago St., Coldwater, MI
Date: May 14 and 15, 2014

Prepared by: Tetra Tech, Inc.
Photographer: Vadim Petrov
TDD Number: S05-0001-1405-006

7

Photograph No. 13

Photograph Date: 5/15/14

Photograph Time: 10:34

Description: Photo shows a
Summa canister placed outside in
the backyard of the property to
collect a sample of outdoor
ambient air (Sample Location
MGU-OA-1).

Photograph No. 14

Photograph Date: 5/15/14

Photograph Time: 13:10

Description: Photo shows
collection of a grab soil gas
sample in the backyard and
adjacent to the building (Sample
Location MGU-SG-1).



Photographic Documentation
Client: U.S. EPA Region 5
Site Name: Michigan Gas Utilities
Location: 78 W. Chicago St., Coldwater, MI
Date: May 14 and 15, 2014

Prepared by: Tetra Tech, Inc.
Photographer: Vadim Petrov
TDD Number: S05-0001-1405-006

8

Photograph No. 15

Photograph Date: 5/15/14

Photograph Time: 13:42

Description: Photo shows
collection of a grab soil gas
sample in the backyard near the
property boundary, away from the
building (Sample Location MGU-
SG-3).



ATTACHMENT A

MICHIGAN GAS UTILITIES CORPORATION FORMER CHICAGO STREET

MGP REMEDIAL INVESTIGATION III SUPPLEMENTAL REPORT,

PREPARED BY PESCADOR, LLC





































































ATTACHMENT B

LABORATORY ANALYTICAL DATA PACKAGE



Revised Report

Tetra Tech, Inc

1 S. Wacker Drive 37th Floor

Chicago, IL  60606

Attn: Kevin Scott

SPECTRUM ANALYTICAL, INC.

Featuring

HANIBAL TECHNOLOGY

Project:

Project #:

ü

Report Date: 

Re-Issued Report

Final Report

Laboratory Report

30-May-14 11:23

Mich. Gas Util - Coldwater, MI

103X9026000

Laboratory ID Client Sample ID Matrix Date Sampled Date ReceivedContainer

19-May-14 10:0016-May-14 09:07Soli GasSB89600-01 MGU-SV-5 Summa canister 6 liter

19-May-14 10:0016-May-14 09:09Soli GasSB89600-02 MGU-SV-2 Summa canister 6 liter

19-May-14 10:0016-May-14 08:51Indoor/Ambient 

Air

SB89600-03 MGU-OA-1 Summa canister 6 liter

19-May-14 10:0016-May-14 09:50Soil GasSB89600-04 MGU-SV-4 Summa canister 6 liter

19-May-14 10:0016-May-14 09:04Soil GasSB89600-05 MGU-SV-1 Summa canister 6 liter

19-May-14 10:0016-May-14 09:07Indoor/Ambient 

Air

SB89600-06 MGU-IA-1 Summa canister 6 liter

19-May-14 10:0016-May-14 09:04Indoor/Ambient 

Air

SB89600-07 MGU-IA-2 Summa canister 6 liter

19-May-14 10:0016-May-14 09:10Soil GasSB89600-08 MGU-SV-3 Summa canister 6 liter

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98

USDA # S-51435

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within 

this report.  Please note that the State of New York does not offer certification for all analytes.  Please refer to our website for specific 

certification holdings in each state.

Please note that this report contains 40 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey, Pennsylvania and Florida. All analytical work for Volatile Organic and Air 

analysis are transferred to and conducted at our 830 Silver Street location (NY-11840, NJ-MA012, PA-68-04426 and FL-E87936).

Please contact the Laboratory or Technical Director at 800-789-9115 with any questions regarding the data contained in this laboratory report.

Authorized by:

Nicole Leja

Laboratory Director

Headquarters: 11 Almgren Drive & 830 Silver Street � Agawam, MA 01001 � 1-800-789-9115 � 413-789-9018 � Fax 413-789-4076

www.spectrum-analytical.com
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CASE NARRATIVE:

Data has been reported to the RDL.  This report excludes estimated concentrations detected below the RDL and above the MDL 

(J-Flag).

Samples are received and the pressure is recorded from the gauge on the canister.  If a canister does not have a gauge, a vacuum gauge 

is attached to the valve and pressure is recorded.  If the canister is below -10 psig, the can must be pressurized to 0 psig.  Tedlar bags 

do not have the pressure recorded.  The can pressure can be located within this report in the sample header information.

If a Duplicate (DUP) was not requested on the Chain of Custody, method criteria may have been fulfilled with a source sample not of 

this Sample Delivery Group.

May 30, 2014 Report Revision Case Narrative:

This report is being revised to correct client information.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

EPA TO-15

Calibration:

1404030

Analyte quantified by quadratic equation type calibration.

1,1-Dichloroethene

Methylene chloride

This affected the following samples:

1411391-BLK1

1411391-BS1

MGU-IA-1

MGU-IA-2

S403730-ICV1

S405474-CCV1

Calibration 1404030

The %RSD for analyte Ethanol is 30.9%.  The calculated %RSD for the RRF for each compound in the calibration must be less 

than 30% with at most two exceptions up to a limit of 40%.  This affected the following samples:

MGU-IA-1

MGU-IA-2

Samples:

SB89600-06 MGU-IA-1

Elevated Reporting Limits due to the presence of high levels of non-target analytes; sample may not meet client requested 

reporting limit for this reason.

SB89600-07 MGU-IA-2

Elevated Reporting Limits due to the presence of high levels of non-target analytes; sample may not meet client requested 

reporting limit for this reason.

EPA TO-15L

Calibration:

1405046

 This laboratory report is not valid without an authorized signature on the cover page .
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EPA TO-15L

Calibration:

1405046

Analyte quantified by quadratic equation type calibration.

1,2,4-Trichlorobenzene

Bromomethane

Chloroethane

Naphthalene

Propene

This affected the following samples:

1411869-BLK1

1411869-BS1

1411869-BSD1

1412033-BLK1

1412033-BS1

MGU-OA-1

MGU-SV-1

MGU-SV-2

MGU-SV-3

MGU-SV-4

MGU-SV-5

S405349-ICV1

S405787-CCV1

S405787-CCV2

S405831-CCV1

Laboratory Control Samples:

1411869 BSD

Chloromethane RPD 43% (30%) is outside individual acceptance criteria.

Samples:

S405787-CCV1

Analyte percent difference is outside individual acceptance criteria (30), but within overall method allowances.

Ethanol (-32.6%)

This affected the following samples:

1411869-BLK1

1411869-BS1

1411869-BSD1

MGU-OA-1

MGU-SV-1

MGU-SV-2

MGU-SV-3

MGU-SV-4

MGU-SV-5

S405787-CCV2

Analyte percent drift is outside individual acceptance criteria (30), but within overall method allowances.

1,2,4-Trichlorobenzene (35.2%)

 This laboratory report is not valid without an authorized signature on the cover page .
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EPA TO-15L

Samples:

S405787-CCV2

This affected the following samples:

1411869-BLK1

1411869-BS1

1411869-BSD1

MGU-OA-1

MGU-SV-1

MGU-SV-2

MGU-SV-3

MGU-SV-4

MGU-SV-5

SB89600-01 MGU-SV-5

This flag indicates the concentration for this analyte is an estimated value due to exceeding the calibration range or interferences 

resulting in a biased final concentration.

Tetrachloroethene

SB89600-01RE1 MGU-SV-5

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB89600-05 MGU-SV-1

This flag indicates the concentration for this analyte is an estimated value due to exceeding the calibration range or interferences 

resulting in a biased final concentration.

Isopropyl alcohol

Tetrachloroethene

SB89600-05RE1 MGU-SV-1

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

SB89600-08 MGU-SV-3

This flag indicates the concentration for this analyte is an estimated value due to exceeding the calibration range or interferences 

resulting in a biased final concentration.

Propene

Tetrachloroethene

SB89600-08RE1 MGU-SV-3

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.

S405787-CRL2

Low level calibration check failed, reportable sample concentrations may be biased high.

4-Methyl-2-pentanone (MIBK)

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Acceptance Check Form

Client:

Work Order:

Project:

Sample(s) received on:

Received by:

Tetra Tech, Inc - Chicago, IL

Mich. Gas Util - Coldwater, MI / 103X9026000

SB89600

5/19/2014

Allison Edens

Were samples properly labeled (labels affixed to sample containers and include sample ID, site 

location, and/or project number and the collection date)?

ü

Yes No N/A

Were sample containers received intact?

Were samples accompanied by a Chain of Custody document?

Did sample container labels agree with Chain of Custody document?

Were samples received within method-specific holding times?

Were samples received at a temperature of   6°C?

Were samples cooled on ice upon transfer to laboratory representative?

Were custody seals present?

Were custody seals intact?

ü

ü

ü

ü

ü

ü

ü

ü

The following outlines the condition of samples for the attached Chain of Custody upon receipt.

Does Chain of Custody document include proper, full, and complete documentation, which shall 

include sample ID, site location, and/or project number, date and time of collection, collector's name, 

preservation type, sample matrix and any special remarks concerning the sample?

ü

7.

6.

8.

9.

10.

11.

3.

4.

1.

2.

5. Were samples refrigerated upon transfer to laboratory representative? ü

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:07

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soli Gas
MGU-SV-5

SB89600-01

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -2ppbv

Dilution: 1 Can ID: 0666

Propene EPA TO-15L 23-May-14 1411869< 0.17 0.17< 0.100 0.100115-07-1 KRL

Dichlorodifluoromethane (Freon12) " " "2.87 0.490.580 0.100 X75-71-8 "

Chloromethane " " "< 0.21 0.21< 0.100 0.100 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 0.70 0.70< 0.100 0.100 X76-14-2 "

Vinyl chloride " " "< 0.26 0.26< 0.100 0.100 X75-01-4 "

1,3-Butadiene " " "< 0.22 0.22< 0.100 0.100 X106-99-0 "

Bromomethane " " "< 0.39 0.39< 0.100 0.100 X74-83-9 "

Chloroethane " " "< 0.26 0.26< 0.100 0.100 X75-00-3 "

Acetone " " "12.02 1.195.06 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "1.40 0.560.250 0.100 X75-69-4 "

Ethanol " " "16.59 0.948.80 0.50064-17-5 "

Acrylonitrile " " "< 0.22 0.22< 0.100 0.100 X107-13-1 "

1,1-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X75-35-4 "

Methylene chloride " " "0.59 0.350.170 0.100 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 0.77 0.77< 0.100 0.100 X76-13-1 "

Carbon disulfide " " "< 1.56 1.56< 0.500 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-60-5 "

1,1-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X75-34-3 "

Methyl tert-butyl ether " " "< 0.36 0.36< 0.100 0.100 X1634-04-4 "

Isopropyl alcohol " " "3.51 1.231.43 0.500 X67-63-0 "

2-Butanone (MEK) " " "2.65 0.290.900 0.100 X78-93-3 "

cis-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-59-2 "

Hexane " " "1.87 1.760.530 0.500 X110-54-3 "

Ethyl acetate " " "10.92 0.363.03 0.100141-78-6 "

Chloroform " " "38.99 0.498.01 0.100 X67-66-3 "

Tetrahydrofuran " " "< 0.29 0.29< 0.100 0.100109-99-9 "

1,2-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X107-06-2 "

1,1,1-Trichloroethane " " "1.58 0.550.290 0.100 X71-55-6 "

Benzene " " "0.38 0.320.120 0.100 X71-43-2 "

Carbon tetrachloride " " "2.01 0.630.320 0.100 X56-23-5 "

Cyclohexane " " "< 0.34 0.34< 0.100 0.100 X110-82-7 "

1,2-Dichloropropane " " "< 0.46 0.46< 0.100 0.100 X78-87-5 "

Bromodichloromethane " " "24.12 0.673.60 0.100 X75-27-4 "

Trichloroethene " " "< 0.54 0.54< 0.100 0.100 X79-01-6 "

1,4-Dioxane " " "< 1.80 1.80< 0.500 0.500 X123-91-1 "

n-Heptane " " "< 0.41 0.41< 0.100 0.100 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 0.41 0.41< 0.100 0.100 X108-10-1 "

cis-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-02-6 "

1,1,2-Trichloroethane " " "< 0.55 0.55< 0.100 0.100 X79-00-5 "

Toluene " " "1.28 0.380.340 0.100 X108-88-3 "

2-Hexanone (MBK) " " "< 0.41 0.41< 0.100 0.100591-78-6 "

Dibromochloromethane " " "< 0.85 0.85< 0.100 0.100 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 0.77 0.77< 0.100 0.100 X106-93-4 "
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Sample Identification
Matrix

16-May-14 09:07

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soli Gas
MGU-SV-5

SB89600-01

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -2ppbv

Dilution: 1 Can ID: 0666

Tetrachloroethene EPA TO-15L 23-May-14 1411869233.95 0.6834.5 0.100 E X127-18-4 KRL

Chlorobenzene " " "< 0.46 0.46< 0.100 0.100 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100630-20-6 "

Ethylbenzene " " "< 0.43 0.43< 0.100 0.100 X100-41-4 "

m,p-Xylene " " "< 0.87 0.87< 0.200 0.200 X179601-23-1 "

Bromoform " " "< 1.03 1.03< 0.100 0.100 X75-25-2 "

Styrene " " "< 0.43 0.43< 0.100 0.100 X100-42-5 "

o-Xylene " " "< 0.43 0.43< 0.100 0.100 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100 X79-34-5 "

Isopropylbenzene " " "< 0.49 0.49< 0.100 0.100 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X108-67-8 "

4-Ethyltoluene " " "< 0.49 0.49< 0.100 0.100622-96-8 "

1,2,4-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X541-73-1 "

Benzyl chloride " " "< 0.52 0.52< 0.100 0.100 X100-44-7 "

1,4-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X106-46-7 "

sec-Butylbenzene " " "< 0.55 0.55< 0.100 0.100135-98-8 "

4-Isopropyltoluene " " "< 0.54 0.54< 0.100 0.10099-87-6 "

1,2-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X95-50-1 "

n-Butylbenzene " " "< 0.55 0.55< 0.100 0.100104-51-8 "

1,2,4-Trichlorobenzene " " "< 0.74 0.74< 0.100 0.100 X120-82-1 "

Hexachlorobutadiene " " "< 1.07 1.07< 0.100 0.100 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "1054-Bromofluorobenzene

Re-analysis of Volatile Organics in Air Low Level Dilution: 5 GS1

Tetrachloroethene EPA TO-15L 23-May-14 1411869233.27 3.3934.4 0.500 D X127-18-4 KRL

Surrogate recoveries:

70-130 % " " "460-00-4 "1004-Bromofluorobenzene
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Sample Identification
Matrix

16-May-14 09:09

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soli Gas
MGU-SV-2

SB89600-02

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -1ppbv

Dilution: 1 Can ID: 0488

Propene EPA TO-15L 23-May-14 1411869< 0.17 0.17< 0.100 0.100115-07-1 KRL

Dichlorodifluoromethane (Freon12) " " "2.87 0.490.580 0.100 X75-71-8 "

Chloromethane " " "< 0.21 0.21< 0.100 0.100 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 0.70 0.70< 0.100 0.100 X76-14-2 "

Vinyl chloride " " "< 0.26 0.26< 0.100 0.100 X75-01-4 "

1,3-Butadiene " " "< 0.22 0.22< 0.100 0.100 X106-99-0 "

Bromomethane " " "< 0.39 0.39< 0.100 0.100 X74-83-9 "

Chloroethane " " "< 0.26 0.26< 0.100 0.100 X75-00-3 "

Acetone " " "38.73 1.1916.3 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "1.46 0.560.260 0.100 X75-69-4 "

Ethanol " " "12.37 0.946.56 0.50064-17-5 "

Acrylonitrile " " "< 0.22 0.22< 0.100 0.100 X107-13-1 "

1,1-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X75-35-4 "

Methylene chloride " " "0.66 0.350.190 0.100 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 0.77 0.77< 0.100 0.100 X76-13-1 "

Carbon disulfide " " "1.68 1.560.540 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-60-5 "

1,1-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X75-34-3 "

Methyl tert-butyl ether " " "< 0.36 0.36< 0.100 0.100 X1634-04-4 "

Isopropyl alcohol " " "4.37 1.231.78 0.500 X67-63-0 "

2-Butanone (MEK) " " "3.86 0.291.31 0.100 X78-93-3 "

cis-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-59-2 "

Hexane " " "< 1.76 1.76< 0.500 0.500 X110-54-3 "

Ethyl acetate " " "< 0.36 0.36< 0.100 0.100141-78-6 "

Chloroform " " "0.58 0.490.120 0.100 X67-66-3 "

Tetrahydrofuran " " "< 0.29 0.29< 0.100 0.100109-99-9 "

1,2-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X107-06-2 "

1,1,1-Trichloroethane " " "1.31 0.550.240 0.100 X71-55-6 "

Benzene " " "0.61 0.320.190 0.100 X71-43-2 "

Carbon tetrachloride " " "< 0.63 0.63< 0.100 0.100 X56-23-5 "

Cyclohexane " " "1.17 0.340.340 0.100 X110-82-7 "

1,2-Dichloropropane " " "< 0.46 0.46< 0.100 0.100 X78-87-5 "

Bromodichloromethane " " "< 0.67 0.67< 0.100 0.100 X75-27-4 "

Trichloroethene " " "< 0.54 0.54< 0.100 0.100 X79-01-6 "

1,4-Dioxane " " "< 1.80 1.80< 0.500 0.500 X123-91-1 "

n-Heptane " " "< 0.41 0.41< 0.100 0.100 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 0.41 0.41< 0.100 0.100 X108-10-1 "

cis-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-02-6 "

1,1,2-Trichloroethane " " "< 0.55 0.55< 0.100 0.100 X79-00-5 "

Toluene " " "< 0.38 0.38< 0.100 0.100 X108-88-3 "

2-Hexanone (MBK) " " "< 0.41 0.41< 0.100 0.100591-78-6 "

Dibromochloromethane " " "< 0.85 0.85< 0.100 0.100 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 0.77 0.77< 0.100 0.100 X106-93-4 "
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Sample Identification
Matrix

16-May-14 09:09

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soli Gas
MGU-SV-2

SB89600-02

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -1ppbv

Dilution: 1 Can ID: 0488

Tetrachloroethene EPA TO-15L 23-May-14 14118698.82 0.681.30 0.100 X127-18-4 KRL

Chlorobenzene " " "< 0.46 0.46< 0.100 0.100 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100630-20-6 "

Ethylbenzene " " "< 0.43 0.43< 0.100 0.100 X100-41-4 "

m,p-Xylene " " "< 0.87 0.87< 0.200 0.200 X179601-23-1 "

Bromoform " " "< 1.03 1.03< 0.100 0.100 X75-25-2 "

Styrene " " "< 0.43 0.43< 0.100 0.100 X100-42-5 "

o-Xylene " " "< 0.43 0.43< 0.100 0.100 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100 X79-34-5 "

Isopropylbenzene " " "< 0.49 0.49< 0.100 0.100 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X108-67-8 "

4-Ethyltoluene " " "< 0.49 0.49< 0.100 0.100622-96-8 "

1,2,4-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X541-73-1 "

Benzyl chloride " " "< 0.52 0.52< 0.100 0.100 X100-44-7 "

1,4-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X106-46-7 "

sec-Butylbenzene " " "< 0.55 0.55< 0.100 0.100135-98-8 "

4-Isopropyltoluene " " "< 0.54 0.54< 0.100 0.10099-87-6 "

1,2-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X95-50-1 "

n-Butylbenzene " " "< 0.55 0.55< 0.100 0.100104-51-8 "

1,2,4-Trichlorobenzene " " "< 0.74 0.74< 0.100 0.100 X120-82-1 "

Hexachlorobutadiene " " "< 1.07 1.07< 0.100 0.100 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "1024-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 08:51

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Indoor/Ambient Air
MGU-OA-1

SB89600-03

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -2ppbv

Dilution: 1 Can ID: 0207

Propene EPA TO-15L 24-May-14 1411869< 0.17 0.17< 0.100 0.100115-07-1 KRL

Dichlorodifluoromethane (Freon12) " " "2.97 0.490.600 0.100 X75-71-8 "

Chloromethane " " "< 0.21 0.21< 0.100 0.100 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 0.70 0.70< 0.100 0.100 X76-14-2 "

Vinyl chloride " " "< 0.26 0.26< 0.100 0.100 X75-01-4 "

1,3-Butadiene " " "< 0.22 0.22< 0.100 0.100 X106-99-0 "

Bromomethane " " "< 0.39 0.39< 0.100 0.100 X74-83-9 "

Chloroethane " " "< 0.26 0.26< 0.100 0.100 X75-00-3 "

Acetone " " "10.48 1.194.41 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "1.35 0.560.240 0.100 X75-69-4 "

Ethanol " " "5.77 0.943.06 0.50064-17-5 "

Acrylonitrile " " "< 0.22 0.22< 0.100 0.100 X107-13-1 "

1,1-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X75-35-4 "

Methylene chloride " " "0.69 0.350.200 0.100 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 0.77 0.77< 0.100 0.100 X76-13-1 "

Carbon disulfide " " "< 1.56 1.56< 0.500 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-60-5 "

1,1-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X75-34-3 "

Methyl tert-butyl ether " " "< 0.36 0.36< 0.100 0.100 X1634-04-4 "

Isopropyl alcohol " " "1.33 1.230.540 0.500 X67-63-0 "

2-Butanone (MEK) " " "1.15 0.290.390 0.100 X78-93-3 "

cis-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-59-2 "

Hexane " " "< 1.76 1.76< 0.500 0.500 X110-54-3 "

Ethyl acetate " " "5.19 0.361.44 0.100141-78-6 "

Chloroform " " "< 0.49 0.49< 0.100 0.100 X67-66-3 "

Tetrahydrofuran " " "< 0.29 0.29< 0.100 0.100109-99-9 "

1,2-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X107-06-2 "

1,1,1-Trichloroethane " " "< 0.55 0.55< 0.100 0.100 X71-55-6 "

Benzene " " "0.41 0.320.130 0.100 X71-43-2 "

Carbon tetrachloride " " "< 0.63 0.63< 0.100 0.100 X56-23-5 "

Cyclohexane " " "< 0.34 0.34< 0.100 0.100 X110-82-7 "

1,2-Dichloropropane " " "< 0.46 0.46< 0.100 0.100 X78-87-5 "

Bromodichloromethane " " "< 0.67 0.67< 0.100 0.100 X75-27-4 "

Trichloroethene " " "< 0.54 0.54< 0.100 0.100 X79-01-6 "

1,4-Dioxane " " "< 1.80 1.80< 0.500 0.500 X123-91-1 "

n-Heptane " " "< 0.41 0.41< 0.100 0.100 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 0.41 0.41< 0.100 0.100 X108-10-1 "

cis-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-02-6 "

1,1,2-Trichloroethane " " "< 0.55 0.55< 0.100 0.100 X79-00-5 "

Toluene " " "0.64 0.380.170 0.100 X108-88-3 "

2-Hexanone (MBK) " " "< 0.41 0.41< 0.100 0.100591-78-6 "

Dibromochloromethane " " "< 0.85 0.85< 0.100 0.100 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 0.77 0.77< 0.100 0.100 X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 08:51

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Indoor/Ambient Air
MGU-OA-1

SB89600-03

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -2ppbv

Dilution: 1 Can ID: 0207

Tetrachloroethene EPA TO-15L 24-May-14 1411869< 0.68 0.68< 0.100 0.100 X127-18-4 KRL

Chlorobenzene " " "< 0.46 0.46< 0.100 0.100 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100630-20-6 "

Ethylbenzene " " "< 0.43 0.43< 0.100 0.100 X100-41-4 "

m,p-Xylene " " "< 0.87 0.87< 0.200 0.200 X179601-23-1 "

Bromoform " " "< 1.03 1.03< 0.100 0.100 X75-25-2 "

Styrene " " "< 0.43 0.43< 0.100 0.100 X100-42-5 "

o-Xylene " " "< 0.43 0.43< 0.100 0.100 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100 X79-34-5 "

Isopropylbenzene " " "< 0.49 0.49< 0.100 0.100 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X108-67-8 "

4-Ethyltoluene " " "< 0.49 0.49< 0.100 0.100622-96-8 "

1,2,4-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X541-73-1 "

Benzyl chloride " " "< 0.52 0.52< 0.100 0.100 X100-44-7 "

1,4-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X106-46-7 "

sec-Butylbenzene " " "< 0.55 0.55< 0.100 0.100135-98-8 "

4-Isopropyltoluene " " "< 0.54 0.54< 0.100 0.10099-87-6 "

1,2-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X95-50-1 "

n-Butylbenzene " " "< 0.55 0.55< 0.100 0.100104-51-8 "

1,2,4-Trichlorobenzene " " "< 0.74 0.74< 0.100 0.100 X120-82-1 "

Hexachlorobutadiene " " "< 1.07 1.07< 0.100 0.100 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "1034-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:50

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soil Gas
MGU-SV-4

SB89600-04

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -20ppbv

Dilution: 1 Can ID: 0242

Propene EPA TO-15L 24-May-14 14118698.31 0.174.83 0.100115-07-1 KRL

Dichlorodifluoromethane (Freon12) " " "1.19 0.490.240 0.100 X75-71-8 "

Chloromethane " " "< 0.21 0.21< 0.100 0.100 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 0.70 0.70< 0.100 0.100 X76-14-2 "

Vinyl chloride " " "< 0.26 0.26< 0.100 0.100 X75-01-4 "

1,3-Butadiene " " "< 0.22 0.22< 0.100 0.100 X106-99-0 "

Bromomethane " " "< 0.39 0.39< 0.100 0.100 X74-83-9 "

Chloroethane " " "< 0.26 0.26< 0.100 0.100 X75-00-3 "

Acetone " " "7.03 1.192.96 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "0.73 0.560.130 0.100 X75-69-4 "

Ethanol " " "13.05 0.946.92 0.50064-17-5 "

Acrylonitrile " " "< 0.22 0.22< 0.100 0.100 X107-13-1 "

1,1-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X75-35-4 "

Methylene chloride " " "5.80 0.351.67 0.100 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 0.77 0.77< 0.100 0.100 X76-13-1 "

Carbon disulfide " " "< 1.56 1.56< 0.500 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-60-5 "

1,1-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X75-34-3 "

Methyl tert-butyl ether " " "< 0.36 0.36< 0.100 0.100 X1634-04-4 "

Isopropyl alcohol " " "< 1.23 1.23< 0.500 0.500 X67-63-0 "

2-Butanone (MEK) " " "< 0.29 0.29< 0.100 0.100 X78-93-3 "

cis-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-59-2 "

Hexane " " "1.90 1.760.540 0.500 X110-54-3 "

Ethyl acetate " " "14.02 0.363.89 0.100141-78-6 "

Chloroform " " "< 0.49 0.49< 0.100 0.100 X67-66-3 "

Tetrahydrofuran " " "< 0.29 0.29< 0.100 0.100109-99-9 "

1,2-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X107-06-2 "

1,1,1-Trichloroethane " " "0.55 0.550.100 0.100 X71-55-6 "

Benzene " " "0.61 0.320.190 0.100 X71-43-2 "

Carbon tetrachloride " " "< 0.63 0.63< 0.100 0.100 X56-23-5 "

Cyclohexane " " "< 0.34 0.34< 0.100 0.100 X110-82-7 "

1,2-Dichloropropane " " "< 0.46 0.46< 0.100 0.100 X78-87-5 "

Bromodichloromethane " " "< 0.67 0.67< 0.100 0.100 X75-27-4 "

Trichloroethene " " "< 0.54 0.54< 0.100 0.100 X79-01-6 "

1,4-Dioxane " " "< 1.80 1.80< 0.500 0.500 X123-91-1 "

n-Heptane " " "< 0.41 0.41< 0.100 0.100 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 0.41 0.41< 0.100 0.100 X108-10-1 "

cis-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-02-6 "

1,1,2-Trichloroethane " " "< 0.55 0.55< 0.100 0.100 X79-00-5 "

Toluene " " "2.11 0.380.560 0.100 X108-88-3 "

2-Hexanone (MBK) " " "< 0.41 0.41< 0.100 0.100591-78-6 "

Dibromochloromethane " " "< 0.85 0.85< 0.100 0.100 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 0.77 0.77< 0.100 0.100 X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:50

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soil Gas
MGU-SV-4

SB89600-04

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -20ppbv

Dilution: 1 Can ID: 0242

Tetrachloroethene EPA TO-15L 24-May-14 14118691.83 0.680.270 0.100 X127-18-4 KRL

Chlorobenzene " " "< 0.46 0.46< 0.100 0.100 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100630-20-6 "

Ethylbenzene " " "< 0.43 0.43< 0.100 0.100 X100-41-4 "

m,p-Xylene " " "< 0.87 0.87< 0.200 0.200 X179601-23-1 "

Bromoform " " "< 1.03 1.03< 0.100 0.100 X75-25-2 "

Styrene " " "< 0.43 0.43< 0.100 0.100 X100-42-5 "

o-Xylene " " "< 0.43 0.43< 0.100 0.100 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100 X79-34-5 "

Isopropylbenzene " " "< 0.49 0.49< 0.100 0.100 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X108-67-8 "

4-Ethyltoluene " " "< 0.49 0.49< 0.100 0.100622-96-8 "

1,2,4-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X541-73-1 "

Benzyl chloride " " "< 0.52 0.52< 0.100 0.100 X100-44-7 "

1,4-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X106-46-7 "

sec-Butylbenzene " " "< 0.55 0.55< 0.100 0.100135-98-8 "

4-Isopropyltoluene " " "< 0.54 0.54< 0.100 0.10099-87-6 "

1,2-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X95-50-1 "

n-Butylbenzene " " "< 0.55 0.55< 0.100 0.100104-51-8 "

1,2,4-Trichlorobenzene " " "< 0.74 0.74< 0.100 0.100 X120-82-1 "

Hexachlorobutadiene " " "< 1.07 1.07< 0.100 0.100 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "1054-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:04

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soil Gas
MGU-SV-1

SB89600-05

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -1ppbv

Dilution: 1 Can ID: 0675

Propene EPA TO-15L 24-May-14 1411869< 0.17 0.17< 0.100 0.100115-07-1 KRL

Dichlorodifluoromethane (Freon12) " " "3.16 0.490.640 0.100 X75-71-8 "

Chloromethane " " "< 0.21 0.21< 0.100 0.100 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 0.70 0.70< 0.100 0.100 X76-14-2 "

Vinyl chloride " " "< 0.26 0.26< 0.100 0.100 X75-01-4 "

1,3-Butadiene " " "< 0.22 0.22< 0.100 0.100 X106-99-0 "

Bromomethane " " "< 0.39 0.39< 0.100 0.100 X74-83-9 "

Chloroethane " " "< 0.26 0.26< 0.100 0.100 X75-00-3 "

Acetone " " "43.01 1.1918.1 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "1.40 0.560.250 0.100 X75-69-4 "

Ethanol " " "20.17 0.9410.7 0.50064-17-5 "

Acrylonitrile " " "< 0.22 0.22< 0.100 0.100 X107-13-1 "

1,1-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X75-35-4 "

Methylene chloride " " "1.28 0.350.370 0.100 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 0.77 0.77< 0.100 0.100 X76-13-1 "

Carbon disulfide " " "< 1.56 1.56< 0.500 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-60-5 "

1,1-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X75-34-3 "

Methyl tert-butyl ether " " "< 0.36 0.36< 0.100 0.100 X1634-04-4 "

Isopropyl alcohol " " "69.94 1.2328.5 0.500 E X67-63-0 "

2-Butanone (MEK) " " "3.04 0.291.03 0.100 X78-93-3 "

cis-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-59-2 "

Hexane " " "2.64 1.760.750 0.500 X110-54-3 "

Ethyl acetate " " "10.20 0.362.83 0.100141-78-6 "

Chloroform " " "18.79 0.493.86 0.100 X67-66-3 "

Tetrahydrofuran " " "< 0.29 0.29< 0.100 0.100109-99-9 "

1,2-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X107-06-2 "

1,1,1-Trichloroethane " " "1.91 0.550.350 0.100 X71-55-6 "

Benzene " " "0.89 0.320.280 0.100 X71-43-2 "

Carbon tetrachloride " " "0.94 0.630.150 0.100 X56-23-5 "

Cyclohexane " " "< 0.34 0.34< 0.100 0.100 X110-82-7 "

1,2-Dichloropropane " " "< 0.46 0.46< 0.100 0.100 X78-87-5 "

Bromodichloromethane " " "10.52 0.671.57 0.100 X75-27-4 "

Trichloroethene " " "< 0.54 0.54< 0.100 0.100 X79-01-6 "

1,4-Dioxane " " "2.88 1.800.800 0.500 X123-91-1 "

n-Heptane " " "< 0.41 0.41< 0.100 0.100 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 0.41 0.41< 0.100 0.100 X108-10-1 "

cis-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-02-6 "

1,1,2-Trichloroethane " " "< 0.55 0.55< 0.100 0.100 X79-00-5 "

Toluene " " "2.26 0.380.600 0.100 X108-88-3 "

2-Hexanone (MBK) " " "< 0.41 0.41< 0.100 0.100591-78-6 "

Dibromochloromethane " " "< 0.85 0.85< 0.100 0.100 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 0.77 0.77< 0.100 0.100 X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:04

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soil Gas
MGU-SV-1

SB89600-05

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -1ppbv

Dilution: 1 Can ID: 0675

Tetrachloroethene EPA TO-15L 24-May-14 1411869266.50 0.6839.3 0.100 E X127-18-4 KRL

Chlorobenzene " " "< 0.46 0.46< 0.100 0.100 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100630-20-6 "

Ethylbenzene " " "0.52 0.430.120 0.100 X100-41-4 "

m,p-Xylene " " "1.65 0.870.380 0.200 X179601-23-1 "

Bromoform " " "< 1.03 1.03< 0.100 0.100 X75-25-2 "

Styrene " " "< 0.43 0.43< 0.100 0.100 X100-42-5 "

o-Xylene " " "0.56 0.430.130 0.100 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100 X79-34-5 "

Isopropylbenzene " " "< 0.49 0.49< 0.100 0.100 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X108-67-8 "

4-Ethyltoluene " " "< 0.49 0.49< 0.100 0.100622-96-8 "

1,2,4-Trimethylbenzene " " "0.84 0.490.170 0.100 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X541-73-1 "

Benzyl chloride " " "< 0.52 0.52< 0.100 0.100 X100-44-7 "

1,4-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X106-46-7 "

sec-Butylbenzene " " "< 0.55 0.55< 0.100 0.100135-98-8 "

4-Isopropyltoluene " " "< 0.54 0.54< 0.100 0.10099-87-6 "

1,2-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X95-50-1 "

n-Butylbenzene " " "< 0.55 0.55< 0.100 0.100104-51-8 "

1,2,4-Trichlorobenzene " " "< 0.74 0.74< 0.100 0.100 X120-82-1 "

Hexachlorobutadiene " " "< 1.07 1.07< 0.100 0.100 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "1014-Bromofluorobenzene

Re-analysis of Volatile Organics in Air Low Level Dilution: 5 GS1

Isopropyl alcohol EPA TO-15L 27-May-14 141203370.92 6.1328.9 2.50 D X67-63-0 KRL

Tetrachloroethene " " "230.56 3.3934.0 0.500 D X127-18-4 "

Surrogate recoveries:

70-130 % " " "460-00-4 "994-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:07

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Indoor/Ambient Air
MGU-IA-1

SB89600-06

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 19-May-14 R05 Can pressure: -1ppbv

Dilution: 5 Can ID: 0280

Propene EPA TO-15 19-May-14 1411391< 4.30 4.30< 2.50 2.50 D115-07-1 KRL

Dichlorodifluoromethane (Freon12) " " "< 12.36 12.36< 2.50 2.50 D X75-71-8 "

Chloromethane " " "< 5.16 5.16< 2.50 2.50 D X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 17.47 17.47< 2.50 2.50 D X76-14-2 "

Vinyl chloride " " "< 6.39 6.39< 2.50 2.50 D X75-01-4 "

1,3-Butadiene " " "< 5.52 5.52< 2.50 2.50 D X106-99-0 "

Bromomethane " " "< 9.70 9.70< 2.50 2.50 D X74-83-9 "

Chloroethane " " "< 6.60 6.60< 2.50 2.50 D X75-00-3 "

Acetone " " "52.75 5.9422.2 2.50 D X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "< 14.05 14.05< 2.50 2.50 D X75-69-4 "

Ethanol " " "43.74 4.7123.2 2.50 D64-17-5 "

Acrylonitrile " " "< 5.42 5.42< 2.50 2.50 D X107-13-1 "

1,1-Dichloroethene " " "< 9.92 9.92< 2.50 2.50 D X75-35-4 "

Methylene chloride " " "34.72 8.6810.0 2.50 D X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 19.16 19.16< 2.50 2.50 D X76-13-1 "

Carbon disulfide " " "< 7.78 7.78< 2.50 2.50 D X75-15-0 "

trans-1,2-Dichloroethene " " "< 9.91 9.91< 2.50 2.50 D X156-60-5 "

1,1-Dichloroethane " " "< 10.12 10.12< 2.50 2.50 D X75-34-3 "

Methyl tert-butyl ether " " "< 9.02 9.02< 2.50 2.50 D X1634-04-4 "

Isopropyl alcohol " " "< 6.13 6.13< 2.50 2.50 D X67-63-0 "

2-Butanone (MEK) " " "< 7.37 7.37< 2.50 2.50 D X78-93-3 "

cis-1,2-Dichloroethene " " "< 9.91 9.91< 2.50 2.50 D X156-59-2 "

Hexane " " "11.99 8.813.40 2.50 D X110-54-3 "

Ethyl acetate " " "< 9.01 9.01< 2.50 2.50 D141-78-6 "

Chloroform " " "< 12.17 12.17< 2.50 2.50 D X67-66-3 "

Tetrahydrofuran " " "< 7.37 7.37< 2.50 2.50 D109-99-9 "

1,2-Dichloroethane " " "< 10.12 10.12< 2.50 2.50 D X107-06-2 "

1,1,1-Trichloroethane " " "< 13.64 13.64< 2.50 2.50 D X71-55-6 "

Benzene " " "< 7.98 7.98< 2.50 2.50 D X71-43-2 "

Carbon tetrachloride " " "< 15.73 15.73< 2.50 2.50 D X56-23-5 "

Cyclohexane " " "< 8.61 8.61< 2.50 2.50 D X110-82-7 "

1,2-Dichloropropane " " "< 11.55 11.55< 2.50 2.50 D X78-87-5 "

Bromodichloromethane " " "< 16.75 16.75< 2.50 2.50 D X75-27-4 "

Trichloroethene " " "< 13.44 13.44< 2.50 2.50 D X79-01-6 "

1,4-Dioxane " " "< 9.00 9.00< 2.50 2.50 D X123-91-1 "

n-Heptane " " "< 10.25 10.25< 2.50 2.50 D X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 10.25 10.25< 2.50 2.50 D X108-10-1 "

cis-1,3-Dichloropropene " " "< 11.35 11.35< 2.50 2.50 D X10061-01-5 "

trans-1,3-Dichloropropene " " "< 11.35 11.35< 2.50 2.50 D X10061-02-6 "

1,1,2-Trichloroethane " " "< 13.64 13.64< 2.50 2.50 D X79-00-5 "

Toluene " " "< 9.41 9.41< 2.50 2.50 D X108-88-3 "

2-Hexanone (MBK) " " "< 10.25 10.25< 2.50 2.50 D591-78-6 "

Dibromochloromethane " " "< 21.30 21.30< 2.50 2.50 D X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 19.21 19.21< 2.50 2.50 D X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 16 of 4030-May-14 11:23



Sample Identification
Matrix

16-May-14 09:07

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Indoor/Ambient Air
MGU-IA-1

SB89600-06

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 19-May-14 R05 Can pressure: -1ppbv

Dilution: 5 Can ID: 0280

Tetrachloroethene EPA TO-15 19-May-14 1411391< 16.95 16.95< 2.50 2.50 D X127-18-4 KRL

Chlorobenzene " " "< 11.51 11.51< 2.50 2.50 D X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 17.18 17.18< 2.50 2.50 D630-20-6 "

Ethylbenzene " " "< 10.84 10.84< 2.50 2.50 D X100-41-4 "

m,p-Xylene " " "< 21.68 21.68< 5.00 5.00 D X179601-23-1 "

Bromoform " " "< 25.84 25.84< 2.50 2.50 D X75-25-2 "

Styrene " " "< 10.63 10.63< 2.50 2.50 D X100-42-5 "

o-Xylene " " "< 10.84 10.84< 2.50 2.50 D X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 17.17 17.17< 2.50 2.50 D X79-34-5 "

Isopropylbenzene " " "< 12.29 12.29< 2.50 2.50 D X98-82-8 "

1,3,5-Trimethylbenzene " " "< 12.29 12.29< 2.50 2.50 D X108-67-8 "

4-Ethyltoluene " " "< 12.29 12.29< 2.50 2.50 D622-96-8 "

1,2,4-Trimethylbenzene " " "< 12.29 12.29< 2.50 2.50 D X95-63-6 "

Naphthalene " " "< 13.09 13.09< 2.50 2.50 D X91-20-3 "

1,3-Dichlorobenzene " " "< 15.03 15.03< 2.50 2.50 D X541-73-1 "

Benzyl chloride " " "< 12.88 12.88< 2.50 2.50 D X100-44-7 "

1,4-Dichlorobenzene " " "< 15.03 15.03< 2.50 2.50 D X106-46-7 "

sec-Butylbenzene " " "< 13.72 13.72< 2.50 2.50 D135-98-8 "

4-Isopropyltoluene " " "< 13.42 13.42< 2.50 2.50 D99-87-6 "

1,2-Dichlorobenzene " " "< 15.03 15.03< 2.50 2.50 D X95-50-1 "

n-Butylbenzene " " "< 13.72 13.72< 2.50 2.50 D104-51-8 "

1,2,4-Trichlorobenzene " " "< 18.56 18.56< 2.50 2.50 D X120-82-1 "

Hexachlorobutadiene " " "< 26.66 26.66< 2.50 2.50 D X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "944-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:04

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Indoor/Ambient Air
MGU-IA-2

SB89600-07

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 19-May-14 R05 Can pressure: -1ppbv

Dilution: 5 Regulator ID: 2975

Propene EPA TO-15 19-May-14 1411391< 4.30 4.30< 2.50 2.50 D115-07-1 KRL

Dichlorodifluoromethane (Freon12) " " "< 12.36 12.36< 2.50 2.50 D X75-71-8 "

Chloromethane " " "< 5.16 5.16< 2.50 2.50 D X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 17.47 17.47< 2.50 2.50 D X76-14-2 "

Vinyl chloride " " "< 6.39 6.39< 2.50 2.50 D X75-01-4 "

1,3-Butadiene " " "< 5.52 5.52< 2.50 2.50 D X106-99-0 "

Bromomethane " " "< 9.70 9.70< 2.50 2.50 D X74-83-9 "

Chloroethane " " "< 6.60 6.60< 2.50 2.50 D X75-00-3 "

Acetone " " "36.83 5.9415.5 2.50 D X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "< 14.05 14.05< 2.50 2.50 D X75-69-4 "

Ethanol " " "44.12 4.7123.4 2.50 D64-17-5 "

Acrylonitrile " " "< 5.42 5.42< 2.50 2.50 D X107-13-1 "

1,1-Dichloroethene " " "< 9.92 9.92< 2.50 2.50 D X75-35-4 "

Methylene chloride " " "36.11 8.6810.4 2.50 D X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 19.16 19.16< 2.50 2.50 D X76-13-1 "

Carbon disulfide " " "< 7.78 7.78< 2.50 2.50 D X75-15-0 "

trans-1,2-Dichloroethene " " "< 9.91 9.91< 2.50 2.50 D X156-60-5 "

1,1-Dichloroethane " " "< 10.12 10.12< 2.50 2.50 D X75-34-3 "

Methyl tert-butyl ether " " "< 9.02 9.02< 2.50 2.50 D X1634-04-4 "

Isopropyl alcohol " " "< 6.13 6.13< 2.50 2.50 D X67-63-0 "

2-Butanone (MEK) " " "< 7.37 7.37< 2.50 2.50 D X78-93-3 "

cis-1,2-Dichloroethene " " "< 9.91 9.91< 2.50 2.50 D X156-59-2 "

Hexane " " "13.40 8.813.80 2.50 D X110-54-3 "

Ethyl acetate " " "< 9.01 9.01< 2.50 2.50 D141-78-6 "

Chloroform " " "< 12.17 12.17< 2.50 2.50 D X67-66-3 "

Tetrahydrofuran " " "< 7.37 7.37< 2.50 2.50 D109-99-9 "

1,2-Dichloroethane " " "< 10.12 10.12< 2.50 2.50 D X107-06-2 "

1,1,1-Trichloroethane " " "< 13.64 13.64< 2.50 2.50 D X71-55-6 "

Benzene " " "< 7.98 7.98< 2.50 2.50 D X71-43-2 "

Carbon tetrachloride " " "< 15.73 15.73< 2.50 2.50 D X56-23-5 "

Cyclohexane " " "< 8.61 8.61< 2.50 2.50 D X110-82-7 "

1,2-Dichloropropane " " "< 11.55 11.55< 2.50 2.50 D X78-87-5 "

Bromodichloromethane " " "< 16.75 16.75< 2.50 2.50 D X75-27-4 "

Trichloroethene " " "< 13.44 13.44< 2.50 2.50 D X79-01-6 "

1,4-Dioxane " " "< 9.00 9.00< 2.50 2.50 D X123-91-1 "

n-Heptane " " "< 10.25 10.25< 2.50 2.50 D X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 10.25 10.25< 2.50 2.50 D X108-10-1 "

cis-1,3-Dichloropropene " " "< 11.35 11.35< 2.50 2.50 D X10061-01-5 "

trans-1,3-Dichloropropene " " "< 11.35 11.35< 2.50 2.50 D X10061-02-6 "

1,1,2-Trichloroethane " " "< 13.64 13.64< 2.50 2.50 D X79-00-5 "

Toluene " " "< 9.41 9.41< 2.50 2.50 D X108-88-3 "

2-Hexanone (MBK) " " "< 10.25 10.25< 2.50 2.50 D591-78-6 "

Dibromochloromethane " " "< 21.30 21.30< 2.50 2.50 D X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 19.21 19.21< 2.50 2.50 D X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:04

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Indoor/Ambient Air
MGU-IA-2

SB89600-07

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 19-May-14 R05 Can pressure: -1ppbv

Dilution: 5 Regulator ID: 2975

Tetrachloroethene EPA TO-15 19-May-14 1411391< 16.95 16.95< 2.50 2.50 D X127-18-4 KRL

Chlorobenzene " " "< 11.51 11.51< 2.50 2.50 D X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 17.18 17.18< 2.50 2.50 D630-20-6 "

Ethylbenzene " " "< 10.84 10.84< 2.50 2.50 D X100-41-4 "

m,p-Xylene " " "< 21.68 21.68< 5.00 5.00 D X179601-23-1 "

Bromoform " " "< 25.84 25.84< 2.50 2.50 D X75-25-2 "

Styrene " " "< 10.63 10.63< 2.50 2.50 D X100-42-5 "

o-Xylene " " "< 10.84 10.84< 2.50 2.50 D X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 17.17 17.17< 2.50 2.50 D X79-34-5 "

Isopropylbenzene " " "< 12.29 12.29< 2.50 2.50 D X98-82-8 "

1,3,5-Trimethylbenzene " " "< 12.29 12.29< 2.50 2.50 D X108-67-8 "

4-Ethyltoluene " " "< 12.29 12.29< 2.50 2.50 D622-96-8 "

1,2,4-Trimethylbenzene " " "< 12.29 12.29< 2.50 2.50 D X95-63-6 "

Naphthalene " " "< 13.09 13.09< 2.50 2.50 D X91-20-3 "

1,3-Dichlorobenzene " " "< 15.03 15.03< 2.50 2.50 D X541-73-1 "

Benzyl chloride " " "< 12.88 12.88< 2.50 2.50 D X100-44-7 "

1,4-Dichlorobenzene " " "< 15.03 15.03< 2.50 2.50 D X106-46-7 "

sec-Butylbenzene " " "< 13.72 13.72< 2.50 2.50 D135-98-8 "

4-Isopropyltoluene " " "< 13.42 13.42< 2.50 2.50 D99-87-6 "

1,2-Dichlorobenzene " " "< 15.03 15.03< 2.50 2.50 D X95-50-1 "

n-Butylbenzene " " "< 13.72 13.72< 2.50 2.50 D104-51-8 "

1,2,4-Trichlorobenzene " " "< 18.56 18.56< 2.50 2.50 D X120-82-1 "

Hexachlorobutadiene " " "< 26.66 26.66< 2.50 2.50 D X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "944-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 19 of 4030-May-14 11:23



Sample Identification
Matrix

16-May-14 09:10

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soil Gas
MGU-SV-3

SB89600-08

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -8ppbv

Dilution: 1 Can ID: 4626

Propene EPA TO-15L 24-May-14 141186932.53 0.1718.9 0.100 E115-07-1 KRL

Dichlorodifluoromethane (Freon12) " " "3.12 0.490.630 0.100 X75-71-8 "

Chloromethane " " "< 0.21 0.21< 0.100 0.100 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 0.70 0.70< 0.100 0.100 X76-14-2 "

Vinyl chloride " " "< 0.26 0.26< 0.100 0.100 X75-01-4 "

1,3-Butadiene " " "< 0.22 0.22< 0.100 0.100 X106-99-0 "

Bromomethane " " "< 0.39 0.39< 0.100 0.100 X74-83-9 "

Chloroethane " " "< 0.26 0.26< 0.100 0.100 X75-00-3 "

Acetone " " "43.01 1.1918.1 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "1.69 0.560.300 0.100 X75-69-4 "

Ethanol " " "15.95 0.948.46 0.50064-17-5 "

Acrylonitrile " " "< 0.22 0.22< 0.100 0.100 X107-13-1 "

1,1-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X75-35-4 "

Methylene chloride " " "0.73 0.350.210 0.100 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 0.77 0.77< 0.100 0.100 X76-13-1 "

Carbon disulfide " " "2.24 1.560.720 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-60-5 "

1,1-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X75-34-3 "

Methyl tert-butyl ether " " "< 0.36 0.36< 0.100 0.100 X1634-04-4 "

Isopropyl alcohol " " "3.48 1.231.42 0.500 X67-63-0 "

2-Butanone (MEK) " " "9.85 0.293.34 0.100 X78-93-3 "

cis-1,2-Dichloroethene " " "< 0.40 0.40< 0.100 0.100 X156-59-2 "

Hexane " " "4.30 1.761.22 0.500 X110-54-3 "

Ethyl acetate " " "< 0.36 0.36< 0.100 0.100141-78-6 "

Chloroform " " "< 0.49 0.49< 0.100 0.100 X67-66-3 "

Tetrahydrofuran " " "< 0.29 0.29< 0.100 0.100109-99-9 "

1,2-Dichloroethane " " "< 0.40 0.40< 0.100 0.100 X107-06-2 "

1,1,1-Trichloroethane " " "2.07 0.550.380 0.100 X71-55-6 "

Benzene " " "5.77 0.321.81 0.100 X71-43-2 "

Carbon tetrachloride " " "< 0.63 0.63< 0.100 0.100 X56-23-5 "

Cyclohexane " " "2.51 0.340.730 0.100 X110-82-7 "

1,2-Dichloropropane " " "< 0.46 0.46< 0.100 0.100 X78-87-5 "

Bromodichloromethane " " "< 0.67 0.67< 0.100 0.100 X75-27-4 "

Trichloroethene " " "< 0.54 0.54< 0.100 0.100 X79-01-6 "

1,4-Dioxane " " "< 1.80 1.80< 0.500 0.500 X123-91-1 "

n-Heptane " " "3.65 0.410.890 0.100 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "1.64 0.410.400 0.100 X108-10-1 "

cis-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 0.45 0.45< 0.100 0.100 X10061-02-6 "

1,1,2-Trichloroethane " " "< 0.55 0.55< 0.100 0.100 X79-00-5 "

Toluene " " "18.78 0.384.99 0.100 X108-88-3 "

2-Hexanone (MBK) " " "< 0.41 0.41< 0.100 0.100591-78-6 "

Dibromochloromethane " " "< 0.85 0.85< 0.100 0.100 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 0.77 0.77< 0.100 0.100 X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

16-May-14 09:10

Collection Date/Time Received

19-May-14

Client Project #

103X9026000 Soil Gas
MGU-SV-3

SB89600-08

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Low Level Prepared 22-May-14 Can pressure: -8ppbv

Dilution: 1 Can ID: 4626

Tetrachloroethene EPA TO-15L 24-May-14 1411869309.90 0.6845.7 0.100 E X127-18-4 KRL

Chlorobenzene " " "< 0.46 0.46< 0.100 0.100 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100630-20-6 "

Ethylbenzene " " "5.33 0.431.23 0.100 X100-41-4 "

m,p-Xylene " " "9.80 0.872.26 0.200 X179601-23-1 "

Bromoform " " "< 1.03 1.03< 0.100 0.100 X75-25-2 "

Styrene " " "< 0.43 0.43< 0.100 0.100 X100-42-5 "

o-Xylene " " "3.47 0.430.800 0.100 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 0.69 0.69< 0.100 0.100 X79-34-5 "

Isopropylbenzene " " "0.59 0.490.120 0.100 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 0.49 0.49< 0.100 0.100 X108-67-8 "

4-Ethyltoluene " " "< 0.49 0.49< 0.100 0.100622-96-8 "

1,2,4-Trimethylbenzene " " "0.59 0.490.120 0.100 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X541-73-1 "

Benzyl chloride " " "< 0.52 0.52< 0.100 0.100 X100-44-7 "

1,4-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X106-46-7 "

sec-Butylbenzene " " "< 0.55 0.55< 0.100 0.100135-98-8 "

4-Isopropyltoluene " " "< 0.54 0.54< 0.100 0.10099-87-6 "

1,2-Dichlorobenzene " " "< 0.60 0.60< 0.100 0.100 X95-50-1 "

n-Butylbenzene " " "< 0.55 0.55< 0.100 0.100104-51-8 "

1,2,4-Trichlorobenzene " " "< 0.74 0.74< 0.100 0.100 X120-82-1 "

Hexachlorobutadiene " " "< 1.07 1.07< 0.100 0.100 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "1004-Bromofluorobenzene

Re-analysis of Volatile Organics in Air Low Level Dilution: 5 GS1

Propene EPA TO-15L 24-May-14 141186926.50 0.8615.4 0.500 D115-07-1 KRL

Tetrachloroethene " " "303.80 3.3944.8 0.500 D X127-18-4 "

Surrogate recoveries:

70-130 % " " "460-00-4 "984-Bromofluorobenzene
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411391 - General Air Prep

Blank (1411391-BLK1) Prepared & Analyzed: 19-May-14

ppbv< 0.500Propene 0.500

ppbv< 0.500Dichlorodifluoromethane (Freon12) 0.500

ppbv< 0.500Chloromethane 0.500

ppbv< 0.5001,2-Dichlorotetrafluoroethane (Freon 114) 0.500

ppbv< 0.500Vinyl chloride 0.500

ppbv< 0.5001,3-Butadiene 0.500

ppbv< 0.500Bromomethane 0.500

ppbv< 0.500Chloroethane 0.500

ppbv< 0.500Acetone 0.500

ppbv< 0.500Trichlorofluoromethane (Freon 11) 0.500

ppbv< 0.500Ethanol 0.500

ppbv< 0.500Acrylonitrile 0.500

ppbv< 0.5001,1-Dichloroethene 0.500

ppbv< 0.500Methylene chloride 0.500

ppbv< 0.5001,1,2-Trichlorotrifluoroethane (Freon 113) 0.500

ppbv< 0.500Carbon disulfide 0.500

ppbv< 0.500trans-1,2-Dichloroethene 0.500

ppbv< 0.5001,1-Dichloroethane 0.500

ppbv< 0.500Methyl tert-butyl ether 0.500

ppbv< 0.500Isopropyl alcohol 0.500

ppbv< 0.5002-Butanone (MEK) 0.500

ppbv< 0.500cis-1,2-Dichloroethene 0.500

ppbv< 0.500Hexane 0.500

ppbv< 0.500Ethyl acetate 0.500

ppbv< 0.500Chloroform 0.500

ppbv< 0.500Tetrahydrofuran 0.500

ppbv< 0.5001,2-Dichloroethane 0.500

ppbv< 0.5001,1,1-Trichloroethane 0.500

ppbv< 0.500Benzene 0.500

ppbv< 0.500Carbon tetrachloride 0.500

ppbv< 0.500Cyclohexane 0.500

ppbv< 0.5001,2-Dichloropropane 0.500

ppbv< 0.500Bromodichloromethane 0.500

ppbv< 0.500Trichloroethene 0.500

ppbv< 0.5001,4-Dioxane 0.500

ppbv< 0.500n-Heptane 0.500

ppbv< 0.5004-Methyl-2-pentanone (MIBK) 0.500

ppbv< 0.500cis-1,3-Dichloropropene 0.500

ppbv< 0.500trans-1,3-Dichloropropene 0.500

ppbv< 0.5001,1,2-Trichloroethane 0.500

ppbv< 0.500Toluene 0.500

ppbv< 0.5002-Hexanone (MBK) 0.500

ppbv< 0.500Dibromochloromethane 0.500

ppbv< 0.5001,2-Dibromoethane (EDB) 0.500

ppbv< 0.500Tetrachloroethene 0.500

ppbv< 0.500Chlorobenzene 0.500

ppbv< 0.5001,1,1,2-Tetrachloroethane 0.500

ppbv< 0.500Ethylbenzene 0.500

ppbv< 1.00m,p-Xylene 1.00

ppbv< 0.500Bromoform 0.500

ppbv< 0.500Styrene 0.500

ppbv< 0.500o-Xylene 0.500
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411391 - General Air Prep

Blank (1411391-BLK1) Prepared & Analyzed: 19-May-14

ppbv< 0.5001,1,2,2-Tetrachloroethane 0.500

ppbv< 0.500Isopropylbenzene 0.500

ppbv< 0.5001,3,5-Trimethylbenzene 0.500

ppbv< 0.5004-Ethyltoluene 0.500

ppbv< 0.5001,2,4-Trimethylbenzene 0.500

ppbv< 0.500Naphthalene 0.500

ppbv< 0.5001,3-Dichlorobenzene 0.500

ppbv< 0.500Benzyl chloride 0.500

ppbv< 0.5001,4-Dichlorobenzene 0.500

ppbv< 0.500sec-Butylbenzene 0.500

ppbv< 0.5004-Isopropyltoluene 0.500

ppbv< 0.5001,2-Dichlorobenzene 0.500

ppbv< 0.500n-Butylbenzene 0.500

ppbv< 0.5001,2,4-Trichlorobenzene 0.500

ppbv< 0.500Hexachlorobutadiene 0.500

10.0 70-130Surrogate: 4-Bromofluorobenzene 9.43 ppbv 94

LCS (1411391-BS1) Prepared & Analyzed: 19-May-14

10.0 70-130ppbv8.50 85Propene

10.0 70-130ppbv8.70 87Dichlorodifluoromethane (Freon12)

10.0 70-130ppbv9.04 90Chloromethane

10.0 70-130ppbv9.03 901,2-Dichlorotetrafluoroethane (Freon 114)

10.0 70-130ppbv9.23 92Vinyl chloride

10.0 70-130ppbv9.16 921,3-Butadiene

10.0 70-130ppbv9.00 90Bromomethane

10.0 70-130ppbv9.03 90Chloroethane

10.0 70-130ppbv9.10 91Acetone

10.0 70-130ppbv10.6 106Trichlorofluoromethane (Freon 11)

10.0 70-130ppbv8.64 86Ethanol

10.0 50-150ppbv9.64 96Acrylonitrile

10.0 70-130ppbv11.0 1101,1-Dichloroethene

10.0 70-130ppbv10.7 107Methylene chloride

10.0 70-130ppbv10.4 1041,1,2-Trichlorotrifluoroethane (Freon 113)

10.0 70-130ppbv8.98 90Carbon disulfide

10.0 70-130ppbv8.62 86trans-1,2-Dichloroethene

10.0 70-130ppbv8.23 821,1-Dichloroethane

10.0 70-130ppbv7.98 80Methyl tert-butyl ether

10.0 70-130ppbv9.89 99Isopropyl alcohol

10.0 70-130ppbv7.69 772-Butanone (MEK)

10.0 70-130ppbv8.30 83cis-1,2-Dichloroethene

10.0 70-130ppbv8.46 85Hexane

10.0 70-130ppbv8.31 83Ethyl acetate

10.0 70-130ppbv8.29 83Chloroform

10.0 70-130ppbv7.84 78Tetrahydrofuran

10.0 70-130ppbv8.26 831,2-Dichloroethane

10.0 70-130ppbv8.61 861,1,1-Trichloroethane

10.0 70-130ppbv7.84 78Benzene

10.0 70-130ppbv9.15 92Carbon tetrachloride

10.0 70-130ppbv8.27 83Cyclohexane

10.0 70-130ppbv8.46 851,2-Dichloropropane

10.0 70-130ppbv9.01 90Bromodichloromethane

10.0 70-130ppbv8.95 90Trichloroethene
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411391 - General Air Prep

LCS (1411391-BS1) Prepared & Analyzed: 19-May-14

10.0 50-150ppbv7.61 761,4-Dioxane

10.0 70-130ppbv8.81 88n-Heptane

10.0 70-130ppbv8.72 874-Methyl-2-pentanone (MIBK)

10.0 70-130ppbv8.23 82cis-1,3-Dichloropropene

10.0 70-130ppbv7.75 78trans-1,3-Dichloropropene

10.0 70-130ppbv8.44 841,1,2-Trichloroethane

10.0 70-130ppbv8.41 84Toluene

10.0 70-130ppbv7.53 752-Hexanone (MBK)

10.0 70-130ppbv9.74 97Dibromochloromethane

10.0 70-130ppbv8.37 841,2-Dibromoethane (EDB)

10.0 70-130ppbv10.0 100Tetrachloroethene

10.0 70-130ppbv9.20 92Chlorobenzene

10.0 50-150ppbv10.4 1041,1,1,2-Tetrachloroethane

10.0 70-130ppbv8.62 86Ethylbenzene

20.0 70-130ppbv18.6 93m,p-Xylene

10.0 70-130ppbv10.7 107Bromoform

10.0 70-130ppbv8.33 83Styrene

10.0 70-130ppbv9.53 95o-Xylene

10.0 70-130ppbv8.88 891,1,2,2-Tetrachloroethane

10.0 50-150ppbv9.08 91Isopropylbenzene

10.0 70-130ppbv9.05 901,3,5-Trimethylbenzene

10.0 70-130ppbv8.70 874-Ethyltoluene

10.0 70-130ppbv9.01 901,2,4-Trimethylbenzene

10.0 50-150ppbv5.54 55Naphthalene

10.0 70-130ppbv9.15 921,3-Dichlorobenzene

10.0 70-130ppbv9.00 90Benzyl chloride

10.0 70-130ppbv8.36 841,4-Dichlorobenzene

10.0 50-150ppbv9.37 94sec-Butylbenzene

10.0 50-150ppbv9.62 964-Isopropyltoluene

10.0 70-130ppbv9.56 961,2-Dichlorobenzene

10.0 50-150ppbv8.71 87n-Butylbenzene

10.0 70-130ppbv8.68 871,2,4-Trichlorobenzene

10.0 70-130ppbv12.4 124Hexachlorobutadiene

10.0 70-130Surrogate: 4-Bromofluorobenzene 9.21 ppbv 92

Batch 1411869 - General Air Prep

Blank (1411869-BLK1) Prepared & Analyzed: 23-May-14

ppbv< 0.100Propene 0.100

ppbv< 0.100Dichlorodifluoromethane (Freon12) 0.100

ppbv< 0.100Chloromethane 0.100

ppbv< 0.1001,2-Dichlorotetrafluoroethane (Freon 114) 0.100

ppbv< 0.100Vinyl chloride 0.100

ppbv< 0.1001,3-Butadiene 0.100

ppbv< 0.100Bromomethane 0.100

ppbv< 0.100Chloroethane 0.100

ppbv< 0.500Acetone 0.500

ppbv< 0.100Trichlorofluoromethane (Freon 11) 0.100

ppbv< 0.500Ethanol 0.500

ppbv< 0.100Acrylonitrile 0.100

ppbv< 0.1001,1-Dichloroethene 0.100

ppbv< 0.100Methylene chloride 0.100

ppbv< 0.1001,1,2-Trichlorotrifluoroethane (Freon 113) 0.100
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411869 - General Air Prep

Blank (1411869-BLK1) Prepared & Analyzed: 23-May-14

ppbv< 0.500Carbon disulfide 0.500

ppbv< 0.100trans-1,2-Dichloroethene 0.100

ppbv< 0.1001,1-Dichloroethane 0.100

ppbv< 0.100Methyl tert-butyl ether 0.100

ppbv< 0.500Isopropyl alcohol 0.500

ppbv< 0.1002-Butanone (MEK) 0.100

ppbv< 0.100cis-1,2-Dichloroethene 0.100

ppbv< 0.500Hexane 0.500

ppbv< 0.100Ethyl acetate 0.100

ppbv< 0.100Chloroform 0.100

ppbv< 0.100Tetrahydrofuran 0.100

ppbv< 0.1001,2-Dichloroethane 0.100

ppbv< 0.1001,1,1-Trichloroethane 0.100

ppbv< 0.100Benzene 0.100

ppbv< 0.100Carbon tetrachloride 0.100

ppbv< 0.100Cyclohexane 0.100

ppbv< 0.1001,2-Dichloropropane 0.100

ppbv< 0.100Bromodichloromethane 0.100

ppbv< 0.100Trichloroethene 0.100

ppbv< 0.5001,4-Dioxane 0.500

ppbv< 0.100n-Heptane 0.100

ppbv< 0.1004-Methyl-2-pentanone (MIBK) 0.100

ppbv< 0.100cis-1,3-Dichloropropene 0.100

ppbv< 0.100trans-1,3-Dichloropropene 0.100

ppbv< 0.1001,1,2-Trichloroethane 0.100

ppbv< 0.100Toluene 0.100

ppbv< 0.1002-Hexanone (MBK) 0.100

ppbv< 0.100Dibromochloromethane 0.100

ppbv< 0.1001,2-Dibromoethane (EDB) 0.100

ppbv< 0.100Tetrachloroethene 0.100

ppbv< 0.100Chlorobenzene 0.100

ppbv< 0.1001,1,1,2-Tetrachloroethane 0.100

ppbv< 0.100Ethylbenzene 0.100

ppbv< 0.200m,p-Xylene 0.200

ppbv< 0.100Bromoform 0.100

ppbv< 0.100Styrene 0.100

ppbv< 0.100o-Xylene 0.100

ppbv< 0.1001,1,2,2-Tetrachloroethane 0.100

ppbv< 0.100Isopropylbenzene 0.100

ppbv< 0.1001,3,5-Trimethylbenzene 0.100

ppbv< 0.1004-Ethyltoluene 0.100

ppbv< 0.1001,2,4-Trimethylbenzene 0.100

ppbv< 0.500Naphthalene 0.500

ppbv< 0.1001,3-Dichlorobenzene 0.100

ppbv< 0.100Benzyl chloride 0.100

ppbv< 0.1001,4-Dichlorobenzene 0.100

ppbv< 0.100sec-Butylbenzene 0.100

ppbv< 0.1004-Isopropyltoluene 0.100

ppbv< 0.1001,2-Dichlorobenzene 0.100

ppbv< 0.100n-Butylbenzene 0.100

ppbv< 0.1001,2,4-Trichlorobenzene 0.100

ppbv< 0.100Hexachlorobutadiene 0.100
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411869 - General Air Prep

Blank (1411869-BLK1) Prepared & Analyzed: 23-May-14

10.0 70-130Surrogate: 4-Bromofluorobenzene 10.1 ppbv 101

LCS (1411869-BS1) Prepared & Analyzed: 23-May-14

4.00 70-130ppbv4.74 118Propene

4.00 70-130ppbv4.16 104Dichlorodifluoromethane (Freon12)

4.00 70-130ppbv3.16 79Chloromethane

4.00 70-130ppbv3.78 941,2-Dichlorotetrafluoroethane (Freon 114)

4.00 70-130ppbv3.59 90Vinyl chloride

4.00 70-130ppbv3.85 961,3-Butadiene

4.00 70-130ppbv4.67 117Bromomethane

4.00 70-130ppbv4.48 112Chloroethane

4.00 70-130ppbv3.76 94Acetone

4.00 70-130ppbv3.96 99Trichlorofluoromethane (Freon 11)

4.00 70-130ppbv3.04 76Ethanol

4.00 50-150ppbv3.13 78Acrylonitrile

4.00 70-130ppbv3.78 941,1-Dichloroethene

4.00 70-130ppbv4.75 119Methylene chloride

4.00 70-130ppbv3.71 931,1,2-Trichlorotrifluoroethane (Freon 113)

4.00 70-130ppbv3.98 100Carbon disulfide

4.00 70-130ppbv3.70 92trans-1,2-Dichloroethene

4.00 70-130ppbv3.94 981,1-Dichloroethane

4.00 70-130ppbv3.92 98Methyl tert-butyl ether

4.00 70-130ppbv4.09 102Isopropyl alcohol

4.00 70-130ppbv4.16 1042-Butanone (MEK)

4.00 70-130ppbv4.02 100cis-1,2-Dichloroethene

4.00 70-130ppbv3.55 89Hexane

4.00 70-130ppbv5.10 128Ethyl acetate

4.00 70-130ppbv3.78 94Chloroform

4.00 70-130ppbv4.41 110Tetrahydrofuran

4.00 70-130ppbv3.90 981,2-Dichloroethane

4.00 70-130ppbv3.91 981,1,1-Trichloroethane

4.00 70-130ppbv3.75 94Benzene

4.00 70-130ppbv4.08 102Carbon tetrachloride

4.00 70-130ppbv3.89 97Cyclohexane

4.00 70-130ppbv4.58 1141,2-Dichloropropane

4.00 70-130ppbv3.90 98Bromodichloromethane

4.00 70-130ppbv3.69 92Trichloroethene

4.00 50-150ppbv4.22 1061,4-Dioxane

4.00 70-130ppbv3.77 94n-Heptane

4.00 70-130ppbv4.67 1174-Methyl-2-pentanone (MIBK)

4.00 70-130ppbv3.97 99cis-1,3-Dichloropropene

4.00 70-130ppbv4.00 100trans-1,3-Dichloropropene

4.00 70-130ppbv3.88 971,1,2-Trichloroethane

4.00 70-130ppbv3.87 97Toluene

4.00 70-130ppbv4.56 1142-Hexanone (MBK)

4.00 70-130ppbv3.94 98Dibromochloromethane

4.00 70-130ppbv3.97 991,2-Dibromoethane (EDB)

4.00 70-130ppbv3.73 93Tetrachloroethene

4.00 70-130ppbv3.51 88Chlorobenzene

4.00 50-150ppbv3.51 881,1,1,2-Tetrachloroethane

4.00 70-130ppbv3.75 94Ethylbenzene

8.00 70-130ppbv7.57 95m,p-Xylene
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411869 - General Air Prep

LCS (1411869-BS1) Prepared & Analyzed: 23-May-14

4.00 70-130ppbv3.73 93Bromoform

4.00 70-130ppbv4.01 100Styrene

4.00 70-130ppbv3.87 97o-Xylene

4.00 70-130ppbv3.54 881,1,2,2-Tetrachloroethane

4.00 50-150ppbv3.29 82Isopropylbenzene

4.00 70-130ppbv3.83 961,3,5-Trimethylbenzene

4.00 70-130ppbv4.26 1064-Ethyltoluene

4.00 70-130ppbv4.18 1041,2,4-Trimethylbenzene

4.00 50-150ppbv3.13 78Naphthalene

4.00 70-130ppbv3.73 931,3-Dichlorobenzene

4.00 70-130ppbv4.21 105Benzyl chloride

4.00 70-130ppbv3.70 921,4-Dichlorobenzene

4.00 50-150ppbv3.35 84sec-Butylbenzene

4.00 50-150ppbv3.56 894-Isopropyltoluene

4.00 70-130ppbv3.79 951,2-Dichlorobenzene

4.00 50-150ppbv3.48 87n-Butylbenzene

4.00 70-130ppbv5.11 1281,2,4-Trichlorobenzene

4.00 70-130ppbv4.09 102Hexachlorobutadiene

10.0 70-130Surrogate: 4-Bromofluorobenzene 9.68 ppbv 97

LCS Dup (1411869-BSD1) Prepared & Analyzed: 23-May-14

4.00 3070-130 5ppbv4.52 113Propene

4.00 3070-130 2ppbv4.07 102Dichlorodifluoromethane (Freon12)

4.00 3070-130 43ppbvQR54.91 123Chloromethane

4.00 3070-130 1ppbv3.74 941,2-Dichlorotetrafluoroethane (Freon 114)

4.00 3070-130 2ppbv3.67 92Vinyl chloride

4.00 3070-130 2ppbv3.77 941,3-Butadiene

4.00 3070-130 4ppbv4.48 112Bromomethane

4.00 3070-130 3ppbv4.36 109Chloroethane

4.00 3070-130 3ppbv3.66 92Acetone

4.00 3070-130 2ppbv4.06 102Trichlorofluoromethane (Freon 11)

4.00 3070-130 9ppbv2.78 70Ethanol

4.00 3050-150 10ppbv3.45 86Acrylonitrile

4.00 3070-130 4ppbv3.64 911,1-Dichloroethene

4.00 3070-130 8ppbv4.39 110Methylene chloride

4.00 3070-130 4ppbv3.86 961,1,2-Trichlorotrifluoroethane (Freon 113)

4.00 3070-130 1ppbv4.03 101Carbon disulfide

4.00 3070-130 2ppbv3.77 94trans-1,2-Dichloroethene

4.00 3070-130 4ppbv3.80 951,1-Dichloroethane

4.00 3070-130 0ppbv3.92 98Methyl tert-butyl ether

4.00 3070-130 3ppbv3.98 100Isopropyl alcohol

4.00 3070-130 3ppbv4.04 1012-Butanone (MEK)

4.00 3070-130 0.2ppbv4.03 101cis-1,2-Dichloroethene

4.00 3070-130 3ppbv3.45 86Hexane

4.00 3070-130 11ppbv4.59 115Ethyl acetate

4.00 3070-130 2ppbv3.86 96Chloroform

4.00 3070-130 11ppbv3.96 99Tetrahydrofuran

4.00 3070-130 3ppbv4.02 1001,2-Dichloroethane

4.00 3070-130 4ppbv4.06 1021,1,1-Trichloroethane

4.00 3070-130 2ppbv3.81 95Benzene

4.00 3070-130 0.5ppbv4.10 102Carbon tetrachloride

4.00 3070-130 0ppbv3.89 97Cyclohexane
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411869 - General Air Prep

LCS Dup (1411869-BSD1) Prepared & Analyzed: 23-May-14

4.00 3070-130 1ppbv4.52 1131,2-Dichloropropane

4.00 3070-130 2ppbv3.84 96Bromodichloromethane

4.00 3070-130 0.8ppbv3.72 93Trichloroethene

4.00 3050-150 1ppbv4.18 1041,4-Dioxane

4.00 3070-130 1ppbv3.72 93n-Heptane

4.00 3070-130 5ppbv4.46 1124-Methyl-2-pentanone (MIBK)

4.00 3070-130 0ppbv3.97 99cis-1,3-Dichloropropene

4.00 3070-130 3ppbv4.11 103trans-1,3-Dichloropropene

4.00 3070-130 4ppbv3.73 931,1,2-Trichloroethane

4.00 3070-130 3ppbv3.97 99Toluene

4.00 3070-130 5ppbv4.80 1202-Hexanone (MBK)

4.00 3070-130 0.5ppbv3.92 98Dibromochloromethane

4.00 3070-130 2ppbv3.91 981,2-Dibromoethane (EDB)

4.00 3070-130 5ppbv3.55 89Tetrachloroethene

4.00 3070-130 0.3ppbv3.52 88Chlorobenzene

4.00 3050-150 5ppbv3.34 841,1,1,2-Tetrachloroethane

4.00 3070-130 0.3ppbv3.76 94Ethylbenzene

8.00 3070-130 3ppbv7.77 97m,p-Xylene

4.00 3070-130 0.3ppbv3.74 94Bromoform

4.00 3070-130 2ppbv4.08 102Styrene

4.00 3070-130 3ppbv3.77 94o-Xylene

4.00 3070-130 4ppbv3.67 921,1,2,2-Tetrachloroethane

4.00 3050-150 4ppbv3.44 86Isopropylbenzene

4.00 3070-130 9ppbv4.18 1041,3,5-Trimethylbenzene

4.00 3070-130 0.7ppbv4.29 1074-Ethyltoluene

4.00 3070-130 0.2ppbv4.19 1051,2,4-Trimethylbenzene

4.00 3050-150 4ppbv3.27 82Naphthalene

4.00 3070-130 0.8ppbv3.70 921,3-Dichlorobenzene

4.00 3070-130 4ppbv4.37 109Benzyl chloride

4.00 3070-130 6ppbv3.94 981,4-Dichlorobenzene

4.00 3050-150 3ppbv3.46 86sec-Butylbenzene

4.00 3050-150 4ppbv3.70 924-Isopropyltoluene

4.00 3070-130 4ppbv3.93 981,2-Dichlorobenzene

4.00 3050-150 0.3ppbv3.47 87n-Butylbenzene

4.00 3070-130 5ppbvQC25.38 1341,2,4-Trichlorobenzene

4.00 3070-130 7ppbv4.38 110Hexachlorobutadiene

10.0 70-130Surrogate: 4-Bromofluorobenzene 10.2 ppbv 102

Batch 1412033 - General Air Prep

Blank (1412033-BLK1) Prepared & Analyzed: 27-May-14

ppbv< 0.100Propene 0.100

ppbv< 0.100Dichlorodifluoromethane (Freon12) 0.100

ppbv< 0.100Chloromethane 0.100

ppbv< 0.1001,2-Dichlorotetrafluoroethane (Freon 114) 0.100

ppbv< 0.100Vinyl chloride 0.100

ppbv< 0.1001,3-Butadiene 0.100

ppbv< 0.100Bromomethane 0.100

ppbv< 0.100Chloroethane 0.100

ppbv< 0.500Acetone 0.500

ppbv< 0.100Trichlorofluoromethane (Freon 11) 0.100

ppbv< 0.500Ethanol 0.500

ppbv< 0.100Acrylonitrile 0.100
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1412033 - General Air Prep

Blank (1412033-BLK1) Prepared & Analyzed: 27-May-14

ppbv< 0.1001,1-Dichloroethene 0.100

ppbv< 0.100Methylene chloride 0.100

ppbv< 0.1001,1,2-Trichlorotrifluoroethane (Freon 113) 0.100

ppbv< 0.500Carbon disulfide 0.500

ppbv< 0.100trans-1,2-Dichloroethene 0.100

ppbv< 0.1001,1-Dichloroethane 0.100

ppbv< 0.100Methyl tert-butyl ether 0.100

ppbv< 0.500Isopropyl alcohol 0.500

ppbv< 0.1002-Butanone (MEK) 0.100

ppbv< 0.100cis-1,2-Dichloroethene 0.100

ppbv< 0.500Hexane 0.500

ppbv< 0.100Ethyl acetate 0.100

ppbv< 0.100Chloroform 0.100

ppbv< 0.100Tetrahydrofuran 0.100

ppbv< 0.1001,2-Dichloroethane 0.100

ppbv< 0.1001,1,1-Trichloroethane 0.100

ppbv< 0.100Benzene 0.100

ppbv< 0.100Carbon tetrachloride 0.100

ppbv< 0.100Cyclohexane 0.100

ppbv< 0.1001,2-Dichloropropane 0.100

ppbv< 0.100Bromodichloromethane 0.100

ppbv< 0.100Trichloroethene 0.100

ppbv< 0.5001,4-Dioxane 0.500

ppbv< 0.100n-Heptane 0.100

ppbv< 0.1004-Methyl-2-pentanone (MIBK) 0.100

ppbv< 0.100cis-1,3-Dichloropropene 0.100

ppbv< 0.100trans-1,3-Dichloropropene 0.100

ppbv< 0.1001,1,2-Trichloroethane 0.100

ppbv< 0.100Toluene 0.100

ppbv< 0.1002-Hexanone (MBK) 0.100

ppbv< 0.100Dibromochloromethane 0.100

ppbv< 0.1001,2-Dibromoethane (EDB) 0.100

ppbv< 0.100Tetrachloroethene 0.100

ppbv< 0.100Chlorobenzene 0.100

ppbv< 0.1001,1,1,2-Tetrachloroethane 0.100

ppbv< 0.100Ethylbenzene 0.100

ppbv< 0.200m,p-Xylene 0.200

ppbv< 0.100Bromoform 0.100

ppbv< 0.100Styrene 0.100

ppbv< 0.100o-Xylene 0.100

ppbv< 0.1001,1,2,2-Tetrachloroethane 0.100

ppbv< 0.100Isopropylbenzene 0.100

ppbv< 0.1001,3,5-Trimethylbenzene 0.100

ppbv< 0.1004-Ethyltoluene 0.100

ppbv< 0.1001,2,4-Trimethylbenzene 0.100

ppbv< 0.500Naphthalene 0.500

ppbv< 0.1001,3-Dichlorobenzene 0.100

ppbv< 0.100Benzyl chloride 0.100

ppbv< 0.1001,4-Dichlorobenzene 0.100

ppbv< 0.100sec-Butylbenzene 0.100

ppbv< 0.1004-Isopropyltoluene 0.100

ppbv< 0.1001,2-Dichlorobenzene 0.100
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1412033 - General Air Prep

Blank (1412033-BLK1) Prepared & Analyzed: 27-May-14

ppbv< 0.100n-Butylbenzene 0.100

ppbv< 0.1001,2,4-Trichlorobenzene 0.100

ppbv< 0.100Hexachlorobutadiene 0.100

10.0 70-130Surrogate: 4-Bromofluorobenzene 10.1 ppbv 101

LCS (1412033-BS1) Prepared & Analyzed: 27-May-14

4.00 70-130ppbvQC25.23 131Propene

4.00 70-130ppbv4.40 110Dichlorodifluoromethane (Freon12)

4.00 70-130ppbv3.83 96Chloromethane

4.00 70-130ppbv3.82 961,2-Dichlorotetrafluoroethane (Freon 114)

4.00 70-130ppbv3.65 91Vinyl chloride

4.00 70-130ppbv3.73 931,3-Butadiene

4.00 70-130ppbv4.09 102Bromomethane

4.00 70-130ppbv4.06 102Chloroethane

4.00 70-130ppbv4.04 101Acetone

4.00 70-130ppbv3.98 100Trichlorofluoromethane (Freon 11)

4.00 70-130ppbv2.94 74Ethanol

4.00 50-150ppbv3.04 76Acrylonitrile

4.00 70-130ppbv3.63 911,1-Dichloroethene

4.00 70-130ppbv4.62 116Methylene chloride

4.00 70-130ppbv3.78 941,1,2-Trichlorotrifluoroethane (Freon 113)

4.00 70-130ppbv3.99 100Carbon disulfide

4.00 70-130ppbv3.61 90trans-1,2-Dichloroethene

4.00 70-130ppbv3.90 981,1-Dichloroethane

4.00 70-130ppbv4.26 106Methyl tert-butyl ether

4.00 70-130ppbv4.16 104Isopropyl alcohol

4.00 70-130ppbv4.06 1022-Butanone (MEK)

4.00 70-130ppbv3.95 99cis-1,2-Dichloroethene

4.00 70-130ppbv3.66 92Hexane

4.00 70-130ppbv5.17 129Ethyl acetate

4.00 70-130ppbv3.80 95Chloroform

4.00 70-130ppbv4.27 107Tetrahydrofuran

4.00 70-130ppbv3.98 1001,2-Dichloroethane

4.00 70-130ppbv3.96 991,1,1-Trichloroethane

4.00 70-130ppbv3.64 91Benzene

4.00 70-130ppbv4.20 105Carbon tetrachloride

4.00 70-130ppbv3.78 94Cyclohexane

4.00 70-130ppbv4.50 1121,2-Dichloropropane

4.00 70-130ppbv3.89 97Bromodichloromethane

4.00 70-130ppbv3.73 93Trichloroethene

4.00 50-150ppbv3.92 981,4-Dioxane

4.00 70-130ppbv3.85 96n-Heptane

4.00 70-130ppbv4.76 1194-Methyl-2-pentanone (MIBK)

4.00 70-130ppbv4.02 100cis-1,3-Dichloropropene

4.00 70-130ppbv4.33 108trans-1,3-Dichloropropene

4.00 70-130ppbv4.03 1011,1,2-Trichloroethane

4.00 70-130ppbv4.03 101Toluene

4.00 70-130ppbv4.69 1172-Hexanone (MBK)

4.00 70-130ppbv3.96 99Dibromochloromethane

4.00 70-130ppbv3.87 971,2-Dibromoethane (EDB)

4.00 70-130ppbv3.50 88Tetrachloroethene

4.00 70-130ppbv3.64 91Chlorobenzene
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1412033 - General Air Prep

LCS (1412033-BS1) Prepared & Analyzed: 27-May-14

4.00 50-150ppbv3.64 911,1,1,2-Tetrachloroethane

4.00 70-130ppbv3.77 94Ethylbenzene

8.00 70-130ppbv7.79 97m,p-Xylene

4.00 70-130ppbv3.79 95Bromoform

4.00 70-130ppbv4.14 104Styrene

4.00 70-130ppbv3.77 94o-Xylene

4.00 70-130ppbv3.71 931,1,2,2-Tetrachloroethane

4.00 50-150ppbv3.40 85Isopropylbenzene

4.00 70-130ppbv4.05 1011,3,5-Trimethylbenzene

4.00 70-130ppbv4.21 1054-Ethyltoluene

4.00 70-130ppbv4.08 1021,2,4-Trimethylbenzene

4.00 50-150ppbv3.42 86Naphthalene

4.00 70-130ppbv3.60 901,3-Dichlorobenzene

4.00 70-130ppbv4.53 113Benzyl chloride

4.00 70-130ppbv3.69 921,4-Dichlorobenzene

4.00 50-150ppbv3.47 87sec-Butylbenzene

4.00 50-150ppbv3.69 924-Isopropyltoluene

4.00 70-130ppbv3.91 981,2-Dichlorobenzene

4.00 50-150ppbv3.54 88n-Butylbenzene

4.00 70-130ppbvQC25.31 1331,2,4-Trichlorobenzene

4.00 70-130ppbv4.44 111Hexachlorobutadiene

10.0 70-130Surrogate: 4-Bromofluorobenzene 10.0 ppbv 100
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Certificate of Analysis

Container Type:

Canister ID:

Date of Analysis:

Analyst's Initials:0207

Summa canister 6 liter 5/6/2014

KRL

The sampling device detailed above has been tested and is certified to the limits for the target compounds as listed below.

Analyte Quantitation Limit (ppbv) Analyte Quantitation Limit (ppbv)

Acetone

Acrylonitrile

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

1,3-Butadiene

2-Butanone (MEK)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

1,4-Dioxane

n-Butylbenzene

Chloroform

Chloromethane

Cyclohexane

Dibromochloromethane

1,2-Dibromoethane (EDB)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane (Freon12)

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

1,2-Dichlorotetrafluoroethane (Freon 114)

Isopropylbenzene

Ethanol

4-Isopropyl Toluene

Ethyl acetate

Ethylbenzene

4-Ethyltoluene

n-Heptane

Hexachlorobutadiene

Hexane

2-Hexanone (MBK)

Isopropyl alcohol

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether

Methylene chloride

Naphthalene

1,1,1,2-Tetrachlorethane

Propene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Tetrahydrofuran

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

1,1,2-Trichlorotrifluoroethane (Freon 113)

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

m,p-Xylene

o-Xylene

sec-Butylbenzene

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

This certification applies to the following sampling devices:

0207
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Certificate of Analysis

Container Type:

Canister ID:

Date of Analysis:

Analyst's Initials:0242

Summa canister 6 liter 5/6/2014

KRL

The sampling device detailed above has been tested and is certified to the limits for the target compounds as listed below.

Analyte Quantitation Limit (ppbv) Analyte Quantitation Limit (ppbv)

Acetone

Acrylonitrile

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

1,3-Butadiene

2-Butanone (MEK)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

1,4-Dioxane

n-Butylbenzene

Chloroform

Chloromethane

Cyclohexane

Dibromochloromethane

1,2-Dibromoethane (EDB)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane (Freon12)

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

1,2-Dichlorotetrafluoroethane (Freon 114)

Isopropylbenzene

Ethanol

4-Isopropyl Toluene

Ethyl acetate

Ethylbenzene

4-Ethyltoluene

n-Heptane

Hexachlorobutadiene

Hexane

2-Hexanone (MBK)

Isopropyl alcohol

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether

Methylene chloride

Naphthalene

1,1,1,2-Tetrachlorethane

Propene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Tetrahydrofuran

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

1,1,2-Trichlorotrifluoroethane (Freon 113)

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

m,p-Xylene

o-Xylene

sec-Butylbenzene

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

This certification applies to the following sampling devices:

0242
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Certificate of Analysis

Container Type:

Canister ID:

Date of Analysis:

Analyst's Initials:0274

Summa canister 6 liter 5/6/2014

KRL

The sampling device detailed above has been tested and is certified to the limits for the target compounds as listed below.

Analyte Quantitation Limit (ppbv) Analyte Quantitation Limit (ppbv)

Acetone

Acrylonitrile

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

1,3-Butadiene

2-Butanone (MEK)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

1,4-Dioxane

n-Butylbenzene

Chloroform

Chloromethane

Cyclohexane

Dibromochloromethane

1,2-Dibromoethane (EDB)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane (Freon12)

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

1,2-Dichlorotetrafluoroethane (Freon 114)

Isopropylbenzene

Ethanol

4-Isopropyl Toluene

Ethyl acetate

Ethylbenzene

4-Ethyltoluene

n-Heptane

Hexachlorobutadiene

Hexane

2-Hexanone (MBK)

Isopropyl alcohol

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether

Methylene chloride

Naphthalene

1,1,1,2-Tetrachlorethane

Propene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Tetrahydrofuran

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

1,1,2-Trichlorotrifluoroethane (Freon 113)

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

m,p-Xylene

o-Xylene

sec-Butylbenzene

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

This certification applies to the following sampling devices:

0274
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Certificate of Analysis

Container Type:

Canister ID:

Date of Analysis:

Analyst's Initials:0280

Summa canister 6 liter 5/6/2014

KRL

The sampling device detailed above has been tested and is certified to the limits for the target compounds as listed below.

Analyte Quantitation Limit (ppbv) Analyte Quantitation Limit (ppbv)

Acetone

Acrylonitrile

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

1,3-Butadiene

2-Butanone (MEK)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

1,4-Dioxane

n-Butylbenzene

Chloroform

Chloromethane

Cyclohexane

Dibromochloromethane

1,2-Dibromoethane (EDB)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane (Freon12)

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

1,2-Dichlorotetrafluoroethane (Freon 114)

Isopropylbenzene

Ethanol

4-Isopropyl Toluene

Ethyl acetate

Ethylbenzene

4-Ethyltoluene

n-Heptane

Hexachlorobutadiene

Hexane

2-Hexanone (MBK)

Isopropyl alcohol

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether

Methylene chloride

Naphthalene

1,1,1,2-Tetrachlorethane

Propene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Tetrahydrofuran

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

1,1,2-Trichlorotrifluoroethane (Freon 113)

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

m,p-Xylene

o-Xylene

sec-Butylbenzene

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

This certification applies to the following sampling devices:

0280
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Certificate of Analysis

Container Type:

Canister ID:

Date of Analysis:

Analyst's Initials:0488

Summa canister 6 liter 4/16/2014

BRF

The sampling device detailed above has been tested and is certified to the limits for the target compounds as listed below.

Analyte Quantitation Limit (ppbv) Analyte Quantitation Limit (ppbv)

Acetone

Acrylonitrile

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

1,3-Butadiene

2-Butanone (MEK)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

1,4-Dioxane

n-Butylbenzene

Chloroform

Chloromethane

Cyclohexane

Dibromochloromethane

1,2-Dibromoethane (EDB)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane (Freon12)

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

1,2-Dichlorotetrafluoroethane (Freon 114)

Isopropylbenzene

Ethanol

4-Isopropyl Toluene

Ethyl acetate

Ethylbenzene

4-Ethyltoluene

n-Heptane

Hexachlorobutadiene

Hexane

2-Hexanone (MBK)

Isopropyl alcohol

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether

Methylene chloride

Naphthalene

1,1,1,2-Tetrachlorethane

Propene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Tetrahydrofuran

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

1,1,2-Trichlorotrifluoroethane (Freon 113)

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

m,p-Xylene

o-Xylene

sec-Butylbenzene

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

This certification applies to the following sampling devices:

0488
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Certificate of Analysis

Container Type:

Canister ID:

Date of Analysis:

Analyst's Initials:0666

Summa canister 6 liter 5/6/2014

KRL

The sampling device detailed above has been tested and is certified to the limits for the target compounds as listed below.

Analyte Quantitation Limit (ppbv) Analyte Quantitation Limit (ppbv)

Acetone

Acrylonitrile

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

1,3-Butadiene

2-Butanone (MEK)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

1,4-Dioxane

n-Butylbenzene

Chloroform

Chloromethane

Cyclohexane

Dibromochloromethane

1,2-Dibromoethane (EDB)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane (Freon12)

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

1,2-Dichlorotetrafluoroethane (Freon 114)

Isopropylbenzene

Ethanol

4-Isopropyl Toluene

Ethyl acetate

Ethylbenzene

4-Ethyltoluene

n-Heptane

Hexachlorobutadiene

Hexane

2-Hexanone (MBK)

Isopropyl alcohol

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether

Methylene chloride

Naphthalene

1,1,1,2-Tetrachlorethane

Propene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Tetrahydrofuran

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

1,1,2-Trichlorotrifluoroethane (Freon 113)

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

m,p-Xylene

o-Xylene

sec-Butylbenzene

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

This certification applies to the following sampling devices:

0666
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Certificate of Analysis

Container Type:

Canister ID:

Date of Analysis:

Analyst's Initials:0675

Summa canister 6 liter 4/16/2014

BRF

The sampling device detailed above has been tested and is certified to the limits for the target compounds as listed below.

Analyte Quantitation Limit (ppbv) Analyte Quantitation Limit (ppbv)

Acetone

Acrylonitrile

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

1,3-Butadiene

2-Butanone (MEK)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

1,4-Dioxane

n-Butylbenzene

Chloroform

Chloromethane

Cyclohexane

Dibromochloromethane

1,2-Dibromoethane (EDB)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane (Freon12)

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

1,2-Dichlorotetrafluoroethane (Freon 114)

Isopropylbenzene

Ethanol

4-Isopropyl Toluene

Ethyl acetate

Ethylbenzene

4-Ethyltoluene

n-Heptane

Hexachlorobutadiene

Hexane

2-Hexanone (MBK)

Isopropyl alcohol

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether

Methylene chloride

Naphthalene

1,1,1,2-Tetrachlorethane

Propene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Tetrahydrofuran

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

1,1,2-Trichlorotrifluoroethane (Freon 113)

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

m,p-Xylene

o-Xylene

sec-Butylbenzene

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

This certification applies to the following sampling devices:

0675
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Certificate of Analysis

Container Type:

Canister ID:

Date of Analysis:

Analyst's Initials:4626

Summa canister 6 liter 5/6/2014

KRL

The sampling device detailed above has been tested and is certified to the limits for the target compounds as listed below.

Analyte Quantitation Limit (ppbv) Analyte Quantitation Limit (ppbv)

Acetone

Acrylonitrile

Benzene

Benzyl chloride

Bromodichloromethane

Bromoform

Bromomethane

1,3-Butadiene

2-Butanone (MEK)

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

1,4-Dioxane

n-Butylbenzene

Chloroform

Chloromethane

Cyclohexane

Dibromochloromethane

1,2-Dibromoethane (EDB)

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorodifluoromethane (Freon12)

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

1,2-Dichloropropane

cis-1,3-Dichloropropene

trans-1,3-Dichloropropene

1,2-Dichlorotetrafluoroethane (Freon 114)

Isopropylbenzene

Ethanol

4-Isopropyl Toluene

Ethyl acetate

Ethylbenzene

4-Ethyltoluene

n-Heptane

Hexachlorobutadiene

Hexane

2-Hexanone (MBK)

Isopropyl alcohol

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether

Methylene chloride

Naphthalene

1,1,1,2-Tetrachlorethane

Propene

Styrene

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Tetrahydrofuran

Toluene

1,2,4-Trichlorobenzene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

1,1,2-Trichlorotrifluoroethane (Freon 113)

Trichlorofluoromethane (Freon 11)

1,2,4-Trimethylbenzene

1,3,5-Trimethylbenzene

Vinyl chloride

m,p-Xylene

o-Xylene

sec-Butylbenzene

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.5

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

This certification applies to the following sampling devices:

4626
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Notes and Definitions 

Low level calibration check failed, reportable sample concentrations may be biased high.CRL5

Data reported from a dilutionD

This flag indicates the concentration for this analyte is an estimated value due to exceeding the calibration range or 

interferences resulting in a biased final concentration.

E

Sample dilution required for high concentration of target analytes to be within the instrument calibration range.GS1

Analyte out of acceptance range in QC spike but no reportable concentration present in sample.QC2

RPD out of acceptance range.QR5

Elevated Reporting Limits due to the presence of high levels of non-target analytes; sample may not meet client requested 

reporting limit for this reason.

R05

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

NR Not Reported

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:

Rebecca Merz
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11 Almgren Drive

Agawam, MA  01001

(413) 789-9018

SPECTRUM ANALYTICAL, INC.

Featuring

HANIBAL TECHNOLOGY

This preceding chain of custody has been amended to include the client requested additional analyses as noted below:

Laboratory ID Client ID Analysis Added

SB89600-06 MGU-IA-1 Volatile Organics in Air 5/20/2014

SB89600-07 MGU-IA-2 Volatile Organics in Air 5/20/2014



Revised Report

Tetra Tech, Inc

1 S. Wacker Drive 37th Floor

Chicago, IL  60606

Attn: Kevin Scott

SPECTRUM ANALYTICAL, INC.

Featuring

HANIBAL TECHNOLOGY

Project:

Project #:

ü

Report Date: 

Re-Issued Report

Final Report

Laboratory Report

30-May-14 11:19

See Chain of Custody

103X902600

Laboratory ID Client Sample ID Matrix Date Sampled Date ReceivedContainer

16-May-14 10:1015-May-14 13:18Soil GasSB89526-01 MGU-SG-1 Tedlar Bag

16-May-14 10:1015-May-14 13:22Soil GasSB89526-02 MGU-SG-2 Tedlar Bag

16-May-14 10:1015-May-14 13:45Soil GasSB89526-03 MGU-SG-3 Tedlar Bag

I attest that the information contained within the report has been reviewed for accuracy and checked against the quality control 

requirements for each method.  These results relate only to the sample(s) as received.  

All applicable NELAC requirements have been met.

Massachusetts # M-MA138/MA1110

Connecticut # PH-0777

Florida # E87600/E87936

Maine # MA138

New Hampshire # 2538

New Jersey # MA011/MA012

New York # 11393/11840

Pennsylvania # 68-04426/68-02924

Rhode Island # 98

USDA # S-51435

Spectrum Analytical holds certification in the State of New York for the analytes as indicated with an X in the "Cert." column within 

this report.  Please note that the State of New York does not offer certification for all analytes.  Please refer to our website for specific 

certification holdings in each state.

Please note that this report contains 14 pages of analytical data plus Chain of Custody document(s).  When the Laboratory Report is 

indicated as revised, this report supersedes any previously dated reports for the laboratory ID(s) referenced above.  Where this report 

identifies subcontracted analyses, copies of the subcontractor's test report are available upon request.  This report may not be 

reproduced, except in full, without written approval from Spectrum Analytical, Inc.

Spectrum Analytical, Inc. is a NELAC accredited laboratory organization and meets NELAC testing standards. Use of the NELAC logo however does 

not insure that Spectrum is currently accredited for the specific method or analyte indicated. Please refer to our "Quality" web page at 

www.spectrum-analytical.com for a full listing of our current certifications and fields of accreditation. States in which Spectrum Analytical, Inc. 

holds NELAC certification are New York, New Hampshire, New Jersey, Pennsylvania and Florida. All analytical work for Volatile Organic and Air 

analysis are transferred to and conducted at our 830 Silver Street location (NY-11840, NJ-MA012, PA-68-04426 and FL-E87936).

Please contact the Laboratory or Technical Director at 800-789-9115 with any questions regarding the data contained in this laboratory report.

Authorized by:

Nicole Leja

Laboratory Director

Headquarters: 11 Almgren Drive & 830 Silver Street � Agawam, MA 01001 � 1-800-789-9115 � 413-789-9018 � Fax 413-789-4076

www.spectrum-analytical.com
Page 1 of 14



CASE NARRATIVE:

Data has been reported to the RDL.  This report excludes estimated concentrations detected below the RDL and above the MDL 

(J-Flag).

Samples are received and the pressure is recorded from the gauge on the canister.  If a canister does not have a gauge, a vacuum gauge 

is attached to the valve and pressure is recorded.  If the canister is below -10 psig, the can must be pressurized to 0 psig.  Tedlar bags 

do not have the pressure recorded.  The can pressure can be located within this report in the sample header information.

If a Duplicate (DUP) was not requested on the Chain of Custody, method criteria may have been fulfilled with a source sample not of 

this Sample Delivery Group.

May 30, 2014 Report Revision Case Narrative:

This report has been revised to correct client information.

See below for any non-conformances and issues relating to quality control samples and/or sample analysis/matrix.

EPA TO-15

Calibration:

1404030

Analyte quantified by quadratic equation type calibration.

1,1-Dichloroethene

Methylene chloride

This affected the following samples:

1411239-BLK1

1411239-BS1

MGU-SG-1

MGU-SG-2

MGU-SG-3

S403730-ICV1

S405395-CCV1

Calibration 1404030

The %RSD for analyte Ethanol is 30.9%.  The calculated %RSD for the RRF for each compound in the calibration must be less 

than 30% with at most two exceptions up to a limit of 40%.  This affected the following samples:

MGU-SG-1

MGU-SG-2

MGU-SG-3

Laboratory Control Samples:

1411239 BS

1,2,4-Trichlorobenzene percent recovery 141 (70-130) is outside individual acceptance criteria, but within overall method 

allowances.  All reported results of the following samples are considered to have a potentially high bias:

MGU-SG-1

MGU-SG-2

MGU-SG-3

1411239-BS1

analyte passed in CCV1

1,2,4-Trichlorobenzene
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EPA TO-15

Samples:

SB89526-01 MGU-SG-1

Sample was collected in a Tedlar bag; recommended hold time is 48 hours.  This media is not appropriate for ppbv level analysis.

SB89526-02 MGU-SG-2

Sample was collected in a Tedlar bag; recommended hold time is 48 hours.  This media is not appropriate for ppbv level analysis.

SB89526-03 MGU-SG-3

Sample was collected in a Tedlar bag; recommended hold time is 48 hours.  This media is not appropriate for ppbv level analysis.

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Acceptance Check Form

Client:

Work Order:

Project:

Sample(s) received on:

Received by:

Tetra Tech, Inc - Chicago, IL

See Chain of Custody / 103X902600

SB89526

5/16/2014

Jessica Hoffman

Were samples properly labeled (labels affixed to sample containers and include sample ID, site 

location, and/or project number and the collection date)?

ü

Yes No N/A

Were sample containers received intact?

Were samples accompanied by a Chain of Custody document?

Did sample container labels agree with Chain of Custody document?

Were samples received within method-specific holding times?

Were samples received at a temperature of   6°C?

Were samples cooled on ice upon transfer to laboratory representative?

Were custody seals present?

Were custody seals intact?

ü

ü

ü

ü

ü

ü

ü

ü

The following outlines the condition of samples for the attached Chain of Custody upon receipt.

Does Chain of Custody document include proper, full, and complete documentation, which shall 

include sample ID, site location, and/or project number, date and time of collection, collector's name, 

preservation type, sample matrix and any special remarks concerning the sample?

ü

7.

6.

8.

9.

10.

11.

3.

4.

1.

2.

5. Were samples refrigerated upon transfer to laboratory representative? ü

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

15-May-14 13:18

Collection Date/Time Received

16-May-14

Client Project #

103X902600 Soil Gas
MGU-SG-1

SB89526-01

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 16-May-14 TBppbv

Dilution: 1

Propene EPA TO-15 16-May-14 1411239< 0.86 0.86< 0.500 0.500115-07-1 BRF

Dichlorodifluoromethane (Freon12) " " "2.47 2.470.500 0.500 X75-71-8 "

Chloromethane " " "1.57 1.030.760 0.500 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 3.49 3.49< 0.500 0.500 X76-14-2 "

Vinyl chloride " " "< 1.28 1.28< 0.500 0.500 X75-01-4 "

1,3-Butadiene " " "< 1.10 1.10< 0.500 0.500 X106-99-0 "

Bromomethane " " "< 1.94 1.94< 0.500 0.500 X74-83-9 "

Chloroethane " " "< 1.32 1.32< 0.500 0.500 X75-00-3 "

Acetone " " "16.97 1.197.14 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "< 2.81 2.81< 0.500 0.500 X75-69-4 "

Ethanol " " "14.99 0.947.95 0.50064-17-5 "

Acrylonitrile " " "< 1.08 1.08< 0.500 0.500 X107-13-1 "

1,1-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X75-35-4 "

Methylene chloride " " "1.74 1.740.500 0.500 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 3.83 3.83< 0.500 0.500 X76-13-1 "

Carbon disulfide " " "< 1.56 1.56< 0.500 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X156-60-5 "

1,1-Dichloroethane " " "< 2.02 2.02< 0.500 0.500 X75-34-3 "

Methyl tert-butyl ether " " "< 1.80 1.80< 0.500 0.500 X1634-04-4 "

Isopropyl alcohol " " "3.80 1.231.55 0.500 X67-63-0 "

2-Butanone (MEK) " " "< 1.47 1.47< 0.500 0.500 X78-93-3 "

cis-1,2-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X156-59-2 "

Hexane " " "< 1.76 1.76< 0.500 0.500 X110-54-3 "

Ethyl acetate " " "< 1.80 1.80< 0.500 0.500141-78-6 "

Chloroform " " "< 2.43 2.43< 0.500 0.500 X67-66-3 "

Tetrahydrofuran " " "< 1.47 1.47< 0.500 0.500109-99-9 "

1,2-Dichloroethane " " "< 2.02 2.02< 0.500 0.500 X107-06-2 "

1,1,1-Trichloroethane " " "< 2.73 2.73< 0.500 0.500 X71-55-6 "

Benzene " " "< 1.60 1.60< 0.500 0.500 X71-43-2 "

Carbon tetrachloride " " "< 3.15 3.15< 0.500 0.500 X56-23-5 "

Cyclohexane " " "< 1.72 1.72< 0.500 0.500 X110-82-7 "

1,2-Dichloropropane " " "< 2.31 2.31< 0.500 0.500 X78-87-5 "

Bromodichloromethane " " "< 3.35 3.35< 0.500 0.500 X75-27-4 "

Trichloroethene " " "< 2.69 2.69< 0.500 0.500 X79-01-6 "

1,4-Dioxane " " "< 1.80 1.80< 0.500 0.500 X123-91-1 "

n-Heptane " " "< 2.05 2.05< 0.500 0.500 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 2.05 2.05< 0.500 0.500 X108-10-1 "

cis-1,3-Dichloropropene " " "< 2.27 2.27< 0.500 0.500 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 2.27 2.27< 0.500 0.500 X10061-02-6 "

1,1,2-Trichloroethane " " "< 2.73 2.73< 0.500 0.500 X79-00-5 "

Toluene " " "3.95 1.881.05 0.500 X108-88-3 "

2-Hexanone (MBK) " " "< 2.05 2.05< 0.500 0.500591-78-6 "

Dibromochloromethane " " "< 4.26 4.26< 0.500 0.500 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 3.84 3.84< 0.500 0.500 X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

15-May-14 13:18

Collection Date/Time Received

16-May-14

Client Project #

103X902600 Soil Gas
MGU-SG-1

SB89526-01

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 16-May-14 TBppbv

Dilution: 1

Tetrachloroethene EPA TO-15 16-May-14 1411239< 3.39 3.39< 0.500 0.500 X127-18-4 BRF

Chlorobenzene " " "< 2.30 2.30< 0.500 0.500 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 3.44 3.44< 0.500 0.500630-20-6 "

Ethylbenzene " " "< 2.17 2.17< 0.500 0.500 X100-41-4 "

m,p-Xylene " " "< 4.34 4.34< 1.00 1.00 X179601-23-1 "

Bromoform " " "< 5.17 5.17< 0.500 0.500 X75-25-2 "

Styrene " " "< 2.13 2.13< 0.500 0.500 X100-42-5 "

o-Xylene " " "< 2.17 2.17< 0.500 0.500 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 3.43 3.43< 0.500 0.500 X79-34-5 "

Isopropylbenzene " " "< 2.46 2.46< 0.500 0.500 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 2.46 2.46< 0.500 0.500 X108-67-8 "

4-Ethyltoluene " " "< 2.46 2.46< 0.500 0.500622-96-8 "

1,2,4-Trimethylbenzene " " "< 2.46 2.46< 0.500 0.500 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X541-73-1 "

Benzyl chloride " " "< 2.58 2.58< 0.500 0.500 X100-44-7 "

1,4-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X106-46-7 "

sec-Butylbenzene " " "< 2.74 2.74< 0.500 0.500135-98-8 "

4-Isopropyltoluene " " "< 2.68 2.68< 0.500 0.50099-87-6 "

1,2-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X95-50-1 "

n-Butylbenzene " " "< 2.74 2.74< 0.500 0.500104-51-8 "

1,2,4-Trichlorobenzene " " "< 3.71 3.71< 0.500 0.500 X120-82-1 "

Hexachlorobutadiene " " "< 5.33 5.33< 0.500 0.500 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "924-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

15-May-14 13:22

Collection Date/Time Received

16-May-14

Client Project #

103X902600 Soil Gas
MGU-SG-2

SB89526-02

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 16-May-14 TBppbv

Dilution: 1

Propene EPA TO-15 17-May-14 1411239< 0.86 0.86< 0.500 0.500115-07-1 BRF

Dichlorodifluoromethane (Freon12) " " "< 2.47 2.47< 0.500 0.500 X75-71-8 "

Chloromethane " " "1.38 1.030.670 0.500 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 3.49 3.49< 0.500 0.500 X76-14-2 "

Vinyl chloride " " "< 1.28 1.28< 0.500 0.500 X75-01-4 "

1,3-Butadiene " " "< 1.10 1.10< 0.500 0.500 X106-99-0 "

Bromomethane " " "< 1.94 1.94< 0.500 0.500 X74-83-9 "

Chloroethane " " "< 1.32 1.32< 0.500 0.500 X75-00-3 "

Acetone " " "20.58 1.198.66 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "< 2.81 2.81< 0.500 0.500 X75-69-4 "

Ethanol " " "17.04 0.949.04 0.50064-17-5 "

Acrylonitrile " " "< 1.08 1.08< 0.500 0.500 X107-13-1 "

1,1-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X75-35-4 "

Methylene chloride " " "5.31 1.741.53 0.500 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 3.83 3.83< 0.500 0.500 X76-13-1 "

Carbon disulfide " " "< 1.56 1.56< 0.500 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X156-60-5 "

1,1-Dichloroethane " " "< 2.02 2.02< 0.500 0.500 X75-34-3 "

Methyl tert-butyl ether " " "< 1.80 1.80< 0.500 0.500 X1634-04-4 "

Isopropyl alcohol " " "3.71 1.231.51 0.500 X67-63-0 "

2-Butanone (MEK) " " "< 1.47 1.47< 0.500 0.500 X78-93-3 "

cis-1,2-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X156-59-2 "

Hexane " " "1.76 1.760.500 0.500 X110-54-3 "

Ethyl acetate " " "< 1.80 1.80< 0.500 0.500141-78-6 "

Chloroform " " "< 2.43 2.43< 0.500 0.500 X67-66-3 "

Tetrahydrofuran " " "< 1.47 1.47< 0.500 0.500109-99-9 "

1,2-Dichloroethane " " "< 2.02 2.02< 0.500 0.500 X107-06-2 "

1,1,1-Trichloroethane " " "< 2.73 2.73< 0.500 0.500 X71-55-6 "

Benzene " " "< 1.60 1.60< 0.500 0.500 X71-43-2 "

Carbon tetrachloride " " "< 3.15 3.15< 0.500 0.500 X56-23-5 "

Cyclohexane " " "< 1.72 1.72< 0.500 0.500 X110-82-7 "

1,2-Dichloropropane " " "< 2.31 2.31< 0.500 0.500 X78-87-5 "

Bromodichloromethane " " "< 3.35 3.35< 0.500 0.500 X75-27-4 "

Trichloroethene " " "< 2.69 2.69< 0.500 0.500 X79-01-6 "

1,4-Dioxane " " "< 1.80 1.80< 0.500 0.500 X123-91-1 "

n-Heptane " " "< 2.05 2.05< 0.500 0.500 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 2.05 2.05< 0.500 0.500 X108-10-1 "

cis-1,3-Dichloropropene " " "< 2.27 2.27< 0.500 0.500 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 2.27 2.27< 0.500 0.500 X10061-02-6 "

1,1,2-Trichloroethane " " "< 2.73 2.73< 0.500 0.500 X79-00-5 "

Toluene " " "3.50 1.880.930 0.500 X108-88-3 "

2-Hexanone (MBK) " " "< 2.05 2.05< 0.500 0.500591-78-6 "

Dibromochloromethane " " "< 4.26 4.26< 0.500 0.500 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 3.84 3.84< 0.500 0.500 X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .

* Reportable Detection Limit Page 7 of 1430-May-14 11:19



Sample Identification
Matrix

15-May-14 13:22

Collection Date/Time Received

16-May-14

Client Project #

103X902600 Soil Gas
MGU-SG-2

SB89526-02

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 16-May-14 TBppbv

Dilution: 1

Tetrachloroethene EPA TO-15 17-May-14 1411239< 3.39 3.39< 0.500 0.500 X127-18-4 BRF

Chlorobenzene " " "< 2.30 2.30< 0.500 0.500 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 3.44 3.44< 0.500 0.500630-20-6 "

Ethylbenzene " " "< 2.17 2.17< 0.500 0.500 X100-41-4 "

m,p-Xylene " " "< 4.34 4.34< 1.00 1.00 X179601-23-1 "

Bromoform " " "< 5.17 5.17< 0.500 0.500 X75-25-2 "

Styrene " " "< 2.13 2.13< 0.500 0.500 X100-42-5 "

o-Xylene " " "< 2.17 2.17< 0.500 0.500 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 3.43 3.43< 0.500 0.500 X79-34-5 "

Isopropylbenzene " " "< 2.46 2.46< 0.500 0.500 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 2.46 2.46< 0.500 0.500 X108-67-8 "

4-Ethyltoluene " " "< 2.46 2.46< 0.500 0.500622-96-8 "

1,2,4-Trimethylbenzene " " "< 2.46 2.46< 0.500 0.500 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X541-73-1 "

Benzyl chloride " " "< 2.58 2.58< 0.500 0.500 X100-44-7 "

1,4-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X106-46-7 "

sec-Butylbenzene " " "< 2.74 2.74< 0.500 0.500135-98-8 "

4-Isopropyltoluene " " "< 2.68 2.68< 0.500 0.50099-87-6 "

1,2-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X95-50-1 "

n-Butylbenzene " " "< 2.74 2.74< 0.500 0.500104-51-8 "

1,2,4-Trichlorobenzene " " "< 3.71 3.71< 0.500 0.500 X120-82-1 "

Hexachlorobutadiene " " "< 5.33 5.33< 0.500 0.500 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "924-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

15-May-14 13:45

Collection Date/Time Received

16-May-14

Client Project #

103X902600 Soil Gas
MGU-SG-3

SB89526-03

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 16-May-14 TBppbv

Dilution: 1

Propene EPA TO-15 17-May-14 1411239< 0.86 0.86< 0.500 0.500115-07-1 BRF

Dichlorodifluoromethane (Freon12) " " "< 2.47 2.47< 0.500 0.500 X75-71-8 "

Chloromethane " " "1.36 1.030.660 0.500 X74-87-3 "

1,2-Dichlorotetrafluoroethane (Freon 114) " " "< 3.49 3.49< 0.500 0.500 X76-14-2 "

Vinyl chloride " " "< 1.28 1.28< 0.500 0.500 X75-01-4 "

1,3-Butadiene " " "< 1.10 1.10< 0.500 0.500 X106-99-0 "

Bromomethane " " "< 1.94 1.94< 0.500 0.500 X74-83-9 "

Chloroethane " " "< 1.32 1.32< 0.500 0.500 X75-00-3 "

Acetone " " "19.60 1.198.25 0.500 X67-64-1 "

Trichlorofluoromethane (Freon 11) " " "< 2.81 2.81< 0.500 0.500 X75-69-4 "

Ethanol " " "28.09 0.9414.9 0.50064-17-5 "

Acrylonitrile " " "< 1.08 1.08< 0.500 0.500 X107-13-1 "

1,1-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X75-35-4 "

Methylene chloride " " "8.75 1.742.52 0.500 X75-09-2 "

1,1,2-Trichlorotrifluoroethane (Freon 113) " " "< 3.83 3.83< 0.500 0.500 X76-13-1 "

Carbon disulfide " " "< 1.56 1.56< 0.500 0.500 X75-15-0 "

trans-1,2-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X156-60-5 "

1,1-Dichloroethane " " "< 2.02 2.02< 0.500 0.500 X75-34-3 "

Methyl tert-butyl ether " " "< 1.80 1.80< 0.500 0.500 X1634-04-4 "

Isopropyl alcohol " " "4.91 1.232.00 0.500 X67-63-0 "

2-Butanone (MEK) " " "< 1.47 1.47< 0.500 0.500 X78-93-3 "

cis-1,2-Dichloroethene " " "< 1.98 1.98< 0.500 0.500 X156-59-2 "

Hexane " " "1.87 1.760.530 0.500 X110-54-3 "

Ethyl acetate " " "< 1.80 1.80< 0.500 0.500141-78-6 "

Chloroform " " "< 2.43 2.43< 0.500 0.500 X67-66-3 "

Tetrahydrofuran " " "< 1.47 1.47< 0.500 0.500109-99-9 "

1,2-Dichloroethane " " "< 2.02 2.02< 0.500 0.500 X107-06-2 "

1,1,1-Trichloroethane " " "< 2.73 2.73< 0.500 0.500 X71-55-6 "

Benzene " " "< 1.60 1.60< 0.500 0.500 X71-43-2 "

Carbon tetrachloride " " "< 3.15 3.15< 0.500 0.500 X56-23-5 "

Cyclohexane " " "< 1.72 1.72< 0.500 0.500 X110-82-7 "

1,2-Dichloropropane " " "< 2.31 2.31< 0.500 0.500 X78-87-5 "

Bromodichloromethane " " "< 3.35 3.35< 0.500 0.500 X75-27-4 "

Trichloroethene " " "< 2.69 2.69< 0.500 0.500 X79-01-6 "

1,4-Dioxane " " "< 1.80 1.80< 0.500 0.500 X123-91-1 "

n-Heptane " " "< 2.05 2.05< 0.500 0.500 X142-82-5 "

4-Methyl-2-pentanone (MIBK) " " "< 2.05 2.05< 0.500 0.500 X108-10-1 "

cis-1,3-Dichloropropene " " "< 2.27 2.27< 0.500 0.500 X10061-01-5 "

trans-1,3-Dichloropropene " " "< 2.27 2.27< 0.500 0.500 X10061-02-6 "

1,1,2-Trichloroethane " " "< 2.73 2.73< 0.500 0.500 X79-00-5 "

Toluene " " "4.03 1.881.07 0.500 X108-88-3 "

2-Hexanone (MBK) " " "< 2.05 2.05< 0.500 0.500591-78-6 "

Dibromochloromethane " " "< 4.26 4.26< 0.500 0.500 X124-48-1 "

1,2-Dibromoethane (EDB) " " "< 3.84 3.84< 0.500 0.500 X106-93-4 "

 This laboratory report is not valid without an authorized signature on the cover page .
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Sample Identification
Matrix

15-May-14 13:45

Collection Date/Time Received

16-May-14

Client Project #

103X902600 Soil Gas
MGU-SG-3

SB89526-03

Analyte(s) Result/Units *RDL AnalyzedMethod Ref. Cert.Batch*RDLResult  ug/m³CAS No. Flag Analyst

Air Quality Analyses

Volatile Organics in Air Prepared 16-May-14 TBppbv

Dilution: 1

Tetrachloroethene EPA TO-15 17-May-14 1411239< 3.39 3.39< 0.500 0.500 X127-18-4 BRF

Chlorobenzene " " "< 2.30 2.30< 0.500 0.500 X108-90-7 "

1,1,1,2-Tetrachloroethane " " "< 3.44 3.44< 0.500 0.500630-20-6 "

Ethylbenzene " " "< 2.17 2.17< 0.500 0.500 X100-41-4 "

m,p-Xylene " " "< 4.34 4.34< 1.00 1.00 X179601-23-1 "

Bromoform " " "< 5.17 5.17< 0.500 0.500 X75-25-2 "

Styrene " " "< 2.13 2.13< 0.500 0.500 X100-42-5 "

o-Xylene " " "< 2.17 2.17< 0.500 0.500 X95-47-6 "

1,1,2,2-Tetrachloroethane " " "< 3.43 3.43< 0.500 0.500 X79-34-5 "

Isopropylbenzene " " "< 2.46 2.46< 0.500 0.500 X98-82-8 "

1,3,5-Trimethylbenzene " " "< 2.46 2.46< 0.500 0.500 X108-67-8 "

4-Ethyltoluene " " "< 2.46 2.46< 0.500 0.500622-96-8 "

1,2,4-Trimethylbenzene " " "< 2.46 2.46< 0.500 0.500 X95-63-6 "

Naphthalene " " "< 2.62 2.62< 0.500 0.500 X91-20-3 "

1,3-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X541-73-1 "

Benzyl chloride " " "< 2.58 2.58< 0.500 0.500 X100-44-7 "

1,4-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X106-46-7 "

sec-Butylbenzene " " "< 2.74 2.74< 0.500 0.500135-98-8 "

4-Isopropyltoluene " " "< 2.68 2.68< 0.500 0.50099-87-6 "

1,2-Dichlorobenzene " " "< 3.01 3.01< 0.500 0.500 X95-50-1 "

n-Butylbenzene " " "< 2.74 2.74< 0.500 0.500104-51-8 "

1,2,4-Trichlorobenzene " " "< 3.71 3.71< 0.500 0.500 X120-82-1 "

Hexachlorobutadiene " " "< 5.33 5.33< 0.500 0.500 X87-68-3 "

Surrogate recoveries:

70-130 % " " "460-00-4 "934-Bromofluorobenzene

 This laboratory report is not valid without an authorized signature on the cover page .
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411239 - General Air Prep

Blank (1411239-BLK1) Prepared & Analyzed: 16-May-14

ppbv< 0.500Propene 0.500

ppbv< 0.500Dichlorodifluoromethane (Freon12) 0.500

ppbv< 0.500Chloromethane 0.500

ppbv< 0.5001,2-Dichlorotetrafluoroethane (Freon 114) 0.500

ppbv< 0.500Vinyl chloride 0.500

ppbv< 0.5001,3-Butadiene 0.500

ppbv< 0.500Bromomethane 0.500

ppbv< 0.500Chloroethane 0.500

ppbv< 0.500Acetone 0.500

ppbv< 0.500Trichlorofluoromethane (Freon 11) 0.500

ppbv< 0.500Ethanol 0.500

ppbv< 0.500Acrylonitrile 0.500

ppbv< 0.5001,1-Dichloroethene 0.500

ppbv< 0.500Methylene chloride 0.500

ppbv< 0.5001,1,2-Trichlorotrifluoroethane (Freon 113) 0.500

ppbv< 0.500Carbon disulfide 0.500

ppbv< 0.500trans-1,2-Dichloroethene 0.500

ppbv< 0.5001,1-Dichloroethane 0.500

ppbv< 0.500Methyl tert-butyl ether 0.500

ppbv< 0.500Isopropyl alcohol 0.500

ppbv< 0.5002-Butanone (MEK) 0.500

ppbv< 0.500cis-1,2-Dichloroethene 0.500

ppbv< 0.500Hexane 0.500

ppbv< 0.500Ethyl acetate 0.500

ppbv< 0.500Chloroform 0.500

ppbv< 0.500Tetrahydrofuran 0.500

ppbv< 0.5001,2-Dichloroethane 0.500

ppbv< 0.5001,1,1-Trichloroethane 0.500

ppbv< 0.500Benzene 0.500

ppbv< 0.500Carbon tetrachloride 0.500

ppbv< 0.500Cyclohexane 0.500

ppbv< 0.5001,2-Dichloropropane 0.500

ppbv< 0.500Bromodichloromethane 0.500

ppbv< 0.500Trichloroethene 0.500

ppbv< 0.5001,4-Dioxane 0.500

ppbv< 0.500n-Heptane 0.500

ppbv< 0.5004-Methyl-2-pentanone (MIBK) 0.500

ppbv< 0.500cis-1,3-Dichloropropene 0.500

ppbv< 0.500trans-1,3-Dichloropropene 0.500

ppbv< 0.5001,1,2-Trichloroethane 0.500

ppbv< 0.500Toluene 0.500

ppbv< 0.5002-Hexanone (MBK) 0.500

ppbv< 0.500Dibromochloromethane 0.500

ppbv< 0.5001,2-Dibromoethane (EDB) 0.500

ppbv< 0.500Tetrachloroethene 0.500

ppbv< 0.500Chlorobenzene 0.500

ppbv< 0.5001,1,1,2-Tetrachloroethane 0.500

ppbv< 0.500Ethylbenzene 0.500

ppbv< 1.00m,p-Xylene 1.00

ppbv< 0.500Bromoform 0.500

ppbv< 0.500Styrene 0.500

ppbv< 0.500o-Xylene 0.500

 This laboratory report is not valid without an authorized signature on the cover page .
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411239 - General Air Prep

Blank (1411239-BLK1) Prepared & Analyzed: 16-May-14

ppbv< 0.5001,1,2,2-Tetrachloroethane 0.500

ppbv< 0.500Isopropylbenzene 0.500

ppbv< 0.5001,3,5-Trimethylbenzene 0.500

ppbv< 0.5004-Ethyltoluene 0.500

ppbv< 0.5001,2,4-Trimethylbenzene 0.500

ppbv< 0.500Naphthalene 0.500

ppbv< 0.5001,3-Dichlorobenzene 0.500

ppbv< 0.500Benzyl chloride 0.500

ppbv< 0.5001,4-Dichlorobenzene 0.500

ppbv< 0.500sec-Butylbenzene 0.500

ppbv< 0.5004-Isopropyltoluene 0.500

ppbv< 0.5001,2-Dichlorobenzene 0.500

ppbv< 0.500n-Butylbenzene 0.500

ppbv< 0.5001,2,4-Trichlorobenzene 0.500

ppbv< 0.500Hexachlorobutadiene 0.500

10.0 70-130Surrogate: 4-Bromofluorobenzene 9.15 ppbv 92

LCS (1411239-BS1) Prepared & Analyzed: 16-May-14

10.0 70-130ppbv8.50 85Propene

10.0 70-130ppbv8.43 84Dichlorodifluoromethane (Freon12)

10.0 70-130ppbv8.72 87Chloromethane

10.0 70-130ppbv8.73 871,2-Dichlorotetrafluoroethane (Freon 114)

10.0 70-130ppbv8.85 88Vinyl chloride

10.0 70-130ppbv8.86 891,3-Butadiene

10.0 70-130ppbv8.62 86Bromomethane

10.0 70-130ppbv8.47 85Chloroethane

10.0 70-130ppbv8.64 86Acetone

10.0 70-130ppbv10.1 101Trichlorofluoromethane (Freon 11)

10.0 70-130ppbv8.89 89Ethanol

10.0 50-150ppbv8.35 84Acrylonitrile

10.0 70-130ppbv10.2 1021,1-Dichloroethene

10.0 70-130ppbv10.2 102Methylene chloride

10.0 70-130ppbv10.1 1011,1,2-Trichlorotrifluoroethane (Freon 113)

10.0 70-130ppbv8.44 84Carbon disulfide

10.0 70-130ppbv8.30 83trans-1,2-Dichloroethene

10.0 70-130ppbv7.94 791,1-Dichloroethane

10.0 70-130ppbv7.66 77Methyl tert-butyl ether

10.0 70-130ppbv9.85 98Isopropyl alcohol

10.0 70-130ppbv7.67 772-Butanone (MEK)

10.0 70-130ppbv8.10 81cis-1,2-Dichloroethene

10.0 70-130ppbv8.41 84Hexane

10.0 70-130ppbv8.32 83Ethyl acetate

10.0 70-130ppbv8.15 82Chloroform

10.0 70-130ppbv7.54 75Tetrahydrofuran

10.0 70-130ppbv8.21 821,2-Dichloroethane

10.0 70-130ppbv8.37 841,1,1-Trichloroethane

10.0 70-130ppbv7.72 77Benzene

10.0 70-130ppbv9.00 90Carbon tetrachloride

10.0 70-130ppbv7.86 79Cyclohexane

10.0 70-130ppbv8.22 821,2-Dichloropropane

10.0 70-130ppbv8.74 87Bromodichloromethane

10.0 70-130ppbv8.71 87Trichloroethene
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Air Quality Analyses - Quality Control

Result Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitFlagAnalyte(s) *RDL

Batch 1411239 - General Air Prep

LCS (1411239-BS1) Prepared & Analyzed: 16-May-14

10.0 50-150ppbv8.46 851,4-Dioxane

10.0 70-130ppbv8.53 85n-Heptane

10.0 70-130ppbv8.84 884-Methyl-2-pentanone (MIBK)

10.0 70-130ppbv8.21 82cis-1,3-Dichloropropene

10.0 70-130ppbv8.12 81trans-1,3-Dichloropropene

10.0 70-130ppbv8.39 841,1,2-Trichloroethane

10.0 70-130ppbv8.32 83Toluene

10.0 70-130ppbv8.27 832-Hexanone (MBK)

10.0 70-130ppbv9.61 96Dibromochloromethane

10.0 70-130ppbv8.75 881,2-Dibromoethane (EDB)

10.0 70-130ppbv9.74 97Tetrachloroethene

10.0 70-130ppbv9.45 94Chlorobenzene

10.0 50-150ppbv8.58 861,1,1,2-Tetrachloroethane

10.0 70-130ppbv8.66 87Ethylbenzene

20.0 70-130ppbv18.4 92m,p-Xylene

10.0 70-130ppbv10.6 106Bromoform

10.0 70-130ppbv8.79 88Styrene

10.0 70-130ppbv9.45 94o-Xylene

10.0 70-130ppbv8.84 881,1,2,2-Tetrachloroethane

10.0 50-150ppbv7.79 78Isopropylbenzene

10.0 70-130ppbv8.90 891,3,5-Trimethylbenzene

10.0 70-130ppbv8.92 894-Ethyltoluene

10.0 70-130ppbv9.02 901,2,4-Trimethylbenzene

10.0 50-150ppbv9.41 94Naphthalene

10.0 70-130ppbv10.2 1021,3-Dichlorobenzene

10.0 70-130ppbv11.1 111Benzyl chloride

10.0 70-130ppbv10.1 1011,4-Dichlorobenzene

10.0 50-150ppbv8.23 82sec-Butylbenzene

10.0 50-150ppbv8.51 854-Isopropyltoluene

10.0 70-130ppbv9.88 991,2-Dichlorobenzene

10.0 50-150ppbv8.34 83n-Butylbenzene

10.0 70-130ppbvZ-214.1 1411,2,4-Trichlorobenzene

10.0 70-130ppbv12.6 126Hexachlorobutadiene

10.0 70-130Surrogate: 4-Bromofluorobenzene 9.16 ppbv 92
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Notes and Definitions 

Sample was collected in a Tedlar bag; recommended hold time is 48 hours.  This media is not appropriate for ppbv level 

analysis.

TB

analyte passed in CCV1Z-2

RPD Relative Percent Difference

dry Sample results reported on a dry weight basis

NR Not Reported

Laboratory Control Sample (LCS):  A known matrix spiked with compound(s) representative of the target analytes, which is used to 

document laboratory performance.

Matrix Duplicate:  An intra-laboratory split sample which is used to document the precision of a method in a given sample matrix.

Matrix Spike:  An aliquot of a sample spiked with a known concentration of target analyte(s).  The spiking occurs prior to sample 

preparation and analysis.  A matrix spike is used to document the bias of a method in a given sample matrix.

Method Blank:  An analyte-free matrix to which all reagents are added in the same volumes or proportions as used in sample 

processing.  The method blank should be carried through the complete sample preparation and analytical procedure.  The method blank 

is used to document contamination resulting from the analytical process.

Method Detection Limit (MDL):  The minimum concentration of a substance that can be measured and reported with 99% confidence 

that the analyte concentration is greater than zero and is determined from analysis of a sample in a given matrix type containing the 

analyte.

Reportable Detection Limit (RDL):  The lowest concentration that can be reliably achieved within specified limits of precision and 

accuracy during routine laboratory operating conditions.  For many analytes the RDL analyte concentration is selected as the lowest 

non-zero standard in the calibration curve.  While the RDL is approximately 5 to 10 times the MDL, the RDL for each sample takes 

into account the sample volume/weight, extract/digestate volume, cleanup procedures and, if applicable, dry weight correction.  Sample 

RDLs are highly matrix-dependent.

Surrogate:  An organic compound which is similar to the target analyte(s) in chemical composition and behavior in the analytical 

process, but which is not normally found in environmental samples.  These compounds are spiked into all blanks, standards, and 

samples prior to analysis.  Percent recoveries are calculated for each surrogate.

Continuing Calibration Verification:  The calibration relationship established during the initial calibration must be verified at periodic 

intervals.  Concentrations, intervals, and criteria are method specific.

Validated by:
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